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QUR DECENNIAL. 


Birthday Celebration of the 
“ELECTRICAL REVIEW,” the 
First Electrical Weekly 

Published in America. 


A Sketch of the History of The 
“ELECTRICAL REVIEW” and 


the Electrical Progress 


of a Decade. 


WHAT THE SCIENCE OF ELECTRICITY HAS 
ACCOMPLISHED IN TEN YEARS. 


BUFFALO, HER COMMERCE, INDUSTRIES 
AND MANUFACTORIES. 


The Fifteenth Convention of the National 


Electric Light Association. 


THE PAST, PRESENT AND A_ LITTLE OF 


THE FUTURE OF ELECTRICITY, 


It is fortunate that newspapers age more 
rapidly than men. If this were not the case, 
the celebration of the tenth anniversary of 
the founding of a journal would partake 
of the nature of a little boy’s birthday 
party. 

As arule, the first three years of a news- 
paper’s life are the most critical ones. A 
climax is pretty certain to occur within that 
time. If the paper is properly supplied 
with money, properly managed and _ prop- 
erly edited, and, above all, if there is a need 
for it, the climax is rather sure to be an 
ascending one; but if, on the other hand, 
any one of these important conditions is of 
an inferior order, the climax is a rapidly 
descending one, beside which a toboggan 
slide is as level ground. With this in view, 
it may easily be seen that a journal which 
celebrates its tenth anniversary is really 
quite old. 

That is what the ELecrricaL REVIEW is 
attempting ta do in this special Decennial 
Number—celebrate its tenth birthday. As 
a preliminary to the celebration, it may not 
be uninteresting to the readers of the ELEc- 
TRICAL REVIEW to learn a little of its his- 
tory during the past decade; the feast of 


pictures and words will follow this. 
THE PAST. 


At 23 Park Row, New York, in the Mail 
and Erpress building, on February 15, 1882, 
No. tof Vol. I of the ELectricat Review 
made its appearance. It was a little six- 
teen-page three column sheet, about two- 


thirds the size of the present paper, and for 


afew issues was known asthe Review of 
the Telegraph and Telephone. 


There was not 


ELECTRICAT 


an illustration in any of the reading 
columns ; the first article was a poem and 
the last column was filled with an adver- 
of Holmes, Booth & 


Considering the state of the electrical art in 


tisement Haydens. 
those days, the first number of the Review 
was quite newsy; to be sure, a great deal 
of this was foreign news because there was 
not much to talk about here at the time. A 
good word was put in for the electric light, 
and it was declared that ‘‘ it has come to 
stay.” The snow had seriously interfered 
with the work on the new electric railway 
at Menlo Park, and this fact was chronicled. 
And so the news ran on much in this vein 
To come down to the business part of it, 
there were about two pages of advertise 
ments, three of these occupying a page ; 
that is, each of three firms took a column 
apiece. And it is rather interesting to the 
present readers and advertisers of the Re 
VIEW to note that every one of the com 
panies which used advertising space in the 
first issue of the ELecrricat REVIEW are 
still in the paper. 
The general run of news and special 
articles ran along much in the above way 
until April 15, when the first pictures ap 
peared. These were some diagrams of the 
harmonic telegraph, and it was stated in 
the sub-head that the article had been 


“prepared under the direction of Mr. 


Gray.” In the meantime, the advertising 
patronage had increased until almost three 
pages were filled. 

In the issue for June 1, wood-cuts first 
appeared. These were illustrations of some 
new forms of secondary batteries. In that 
same issue there was just four pages of 
advertisements. On March 22, 1883, on 
which date appeared the ELectTrican RE 
VIEW No. 3, Vol. II, the 


creased to its present size, and the make-up 


paper was in- 
adopted at that time has been generally fol- 
lowed up tothe present day. The tone of 
the journal had gradually developed and 
increased, patronage had rapidly grown, and 
the illustrations were of a more modern and 
acceptable character. From time to time 
the various improvements and develop- 
mentsof the electrical field were chronicled, 
all of 
article in this Decennial Number. 


which are mentioned in a separate 


Up to March 18, 1888, the ELEecrricaL 
REvrieEw had appeared without a cover. At 
that time the now famous yellow cover was 
adopted, with a handsome wood-cut design 
filling the whole first page. The paper was 
enclosed in this cover until November 21, 
1891, when the design on the front page 
was made smaller, and a good part of the 
space devoted to the announcements of 
patrons. The color of the cover remains 
the same. 

REVIEW 


Of course, the ELEectTrRIcAl 


has had its vicissitudes, like every other 


journal, but they have been overcome 


with reasonable success, and to-day we 
think we may modestly claim that the 
ambition expressed in the first editorial, 
“‘to make the ELectricaAL Review the 
standard electrical publication,” has been 
accomplished. 

The development of the Review has been 
coincident with that of the electrical field, 
as the journal was started at a time when 
matters electrical were in a rather chaotic 
and undeveloped state. It has, doubtless, 
been a great mutual benefit, both to the elec- 
trical industry and the ELecrricaL RE- 
VIEW, to have developed side by side, each 


helping the other, 


REV LEW 


THE PRESENT. 

The present number of the REVIEW closes 
the nineteenth volume, and in it we have 
endeavored to present a reflection of the 
decade of progress just finished. At the 
same time we devote considerable space to 
the National Electric Light Association and 
to the city of Buffalo, in which it will hold its 
Fifteenth Convention next week. It has been 
our endeavor to confine ourselves as closely 
as possible to the facts to be chronicled, and 
what our articles may lack in flowery 
embellishment we have endeavored to make 
up by our handsome illustrations. 

What immediately follows here may be 
taken rather in the spirit of a menu than a 
table of contents. To begin at the outside, 
the design on the front cover of this Decen- 
nial Number represents in an artistic way 
the Library Building where the sessions of 
the Fifteenth Convention of the National 
Electric Light Association will be held. The 
Soldiers’ Monument, one of the beautiful 
ornaments of the city of Buffalo, is shown 
in the foreground. The rest of the design 
speaks for itself. The frontispiece, which 
immediately precedes this page, isan artistic 
effort and goes for what it represents. Im- 
mediately following this will be found a de- 
scriptive article on the city of Buffalo. 

It was a happy selection when the city of 
Buffalo was chosen as the meeting place of 
the Fifteenth Convention of the National 
Electric Light Association. The eity has 
almost limitless advantages as an industrial, 
manufacturing and shipping center, and in 
view of the great boon which is to be con- 
ferred upon the place by the acquisition of 
electric power when the Niagara Falls tun- 
nel is completed, it will be well for electrical 
people to know a little about this great city. 
You will also find portraits of the officers of 
the Buffalo Merchants’ Exchange, one of the 
most important commercial organizations in 
the State, and of several prominent citizens. 
Several views of points of interest about the 
city have been incorporated with the de- 
scriptive article. Considerable space has 
also been devoted to the industrial side of 
Buffalo business life. A number of the large 
manufacturing establishments are illustrated 
and described at some length. 

And now, if you turn one more page, you 
will see the portraits—and good ones—of 
the present officers and executive committee 
of the National Electric Light Association; 
on the next page will be found biographical 
sketches of the electrical careers of these 
gentlemen. This is, we believe, the first 
time that a complete series of portraits and 
biographical sketches of the officers and ex- 
ecutive committee of the National Electric 
Light Association has ever been presented. 
It is not a small task to secure the pictures 
and lives of 13 busy men in the elec- 
trical field. You will also find some in- 
formation about the Association and the 
programme of the meeting to be held next 
week. A short account is also given of 
what arrangements Mr. C. O. Baker, Jr., 
has made for comfortably transporting the 
delegates to the city of Buffalo. 

The special articles which fill a number of 
columns in this Decennial Number are full 
Mr. John A. Barrett, an able 


and well known electrical engineer of New 


of interest. 


York, presents avery interesting story which 
is called ‘‘ Ten Years With The Telephone.” 
The article is very comprehensive and a great 
deal of information that is entirely new is 
contained in it. Mr. William Bracken, the 
president of the Consolidated Electric Stor- 
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age Company, which practically controls 
the storage battery business of the United 
States, has written an article on ‘‘ The Storage 
Battery,” which predicts a brilliant futur, 
for this device. Mr. Bracken’s words are 
Mr. J. J. Carty, w! 


no 


well worth perusal. 
is a deep student of scientific matters and ; 


telephone engineer of renown, heads } 


article with a question, ‘‘Is Electricity 


lated to Nervous Force?” In this contribyy 
tion a number of interesting questions «re 
asked and some of them are answered. [is 
article is full of meat and will be read with 
interest and benefit. Mr. George C. May 
nard, our Washington correspondent, has 
given us acomprchensive story on ‘ The 
Telegraph in America.” Mr. Maynard 
is a member of the Old-Time Telegraphers’ 
Association and was a telegraph operator 
during the war. He is thoroughly familiar 
with his subject and writes in a higl|y 
Mr. C. M. Morse, f 


Buffalo, N. Y., an able mechanical engineer 


entertaining style. 


writes an article which is of special inter: st 
to central station men. The subject is 
** Utilization of Exhaust Steam for Heatin 


’ 


Purposes.” Mr. Morse has installed a nu 
ber of such plants and knows of what 


speaks. ‘*‘Germanicus,” which is the 


de plume of a man you all know, has soly: 
the problem of *‘ Trans-Atlantic Telephon 
This is a broad assertion, but—read his stor 
Mr. Frank A. Perret, a 


ventor, has given a short and interesting 


well known 


account of ‘‘The Development of the Ele 
tric Motor.” ‘‘ Telegraphic Shorthand ” is 
the title of an article by Mr. John P. Gavi 
who is the news editor of the Hartford Pov. 
Mr. William H. McKinlock, of Chicago 
prominent electrical dealer and manufa 
urer, writes a few words on “ Electri: 


Advertising.” Geo. A. Hamilton, the abl 
telegraph engineer, gives his views on ‘* Thy 
Telegraph and Telephone.” Then comes 
an article of value on “ Possibilities 

Traction,” by Mr. John W 


Scattered in here and there you 


Electric 
Beane. 
will find a number of interesting storics 
about electrical pionecrs, biographical 
sketches, and so on, and finally there is 
a very interesting and absorbing articl 
entitled, ‘‘ Footprints of a Decade.” This 
is written by a member of the ELEctTRICA! 
REVIEW’s editorial staff, and is intended 
to mirror in a general way the electrical 
progress of the past ten years, 
THE FUTURE. 

The past we are sure of, the present w« 

know about, but as regards the future wi 


What the 


Review has done in the past ten years is 


can only hope. ELECTRICAI 
known to many, and what it is doing in the 
present you will learn in this Decennial 
Number. As to what we shall do in the 
future we can only say that we will en 
deavor to improve upon the past. Promises 
are of little value. We prefer to point back 
to what we have done rather than to tell 
you what we will do. In this way you ma) 
enjoy a surprise and we will make fewer 
mistakes. 

Just at this time the electrical business is 
getting fairly upon its feet and it seems to 
us as if the sturdy youth, who may now no 
longer be referred to as an infant, is about 
preparing for a leap forward which will be 
the record jump in the manufacturing and 
inventive world. It will be the aim of the 
ELEcTRICAL REvieEw to stand by this youth 
and be prepared to jump and run with him 


side by side. 
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BUFFALO. 


rhe Queen City of the Lakes.—A 
Sketch of the City Where the 
Fifteenth Convention of the Na- 
tional Electric Light Asso- 
ciation Will be Held. 








When the whites first visited this spot 

y found the Senecas calling it ‘ 'Ti-yu- 
wa,’ meaning ‘the place of the bass- 
wis.’ the river being lined with these 

s for a considerable distance up from 
mouth, but the stream itself was desig- 

| ‘ De-gi-yah-goh,’ meaning ‘ Buffalo.’ 

rhe bison came in large numbers in early 
summer to taste the waters and feed upon 
abundant rushes of the juicy bottom 

d Buffalo, therefore, the creek was 
led, and all efforts since have failed to 
nge the name when once attached to the 
ving settlement upon its banks.”—Me- 

of T. 0 Inhabitant. 

Buffalo, N. Y., the city in which the 


nth Convention of the Nationa] Electric 


| 











Joun N. ScATCHERD, PRESIDENT BUFFALO 
MERCHANTS’ EXCHANGE, 1891-2. 


ht Association will be held next week, 
ne of the famous places of the United 

s It is situated on a plain at the 
ern extremity of Lake Erie, at the head 
Niagara river, and at the mouth of the 
suffalo Itis a city of 254,457 in- 
bitants, a port of entry, and the capital 
; oe Buffalo 
inded by the Holland Land Company, 
ch owned a large tract of land in West- 
New York, in 1801. During the war 
tween the United States and England, in 
$12, it became a military post, and in 1814 
force of Indians and 
The village was rebuilt after this 
r and was incorporated as a city in 1882. 


river. 


Erie County, was 


s burned by a 


tish 





the construction of an outside harbor by 
building a breakwater designed to be 4,000 
feet long. The advantages of Buffalo in a 
commercial sense are derived from its loca- 
cation at the foot of Lake Erie, which 
unites with the Hudson river and the sea- 
board by the Erie Canal, and the centering 
of many important 
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industries of the city include factories for 
building palace, drawing-room, sleeping 
and ordinary passenger cars, and freight 
gondolas and cars. Hydraulic cement of 
fine quality is manufactured from deposits 
in the outer wards of the city. About 
$5,000,000 is invested in breweries, $7,500,- 
000 in malting and 





railroads in its con- 
fines. It is also in 
a most favorable 
relative position, 
with many points 
from which are 
drawn its receipts 
of flour, grain, coal, 
ore, lumber, oil, cat- 
tle, hogs, etc. It 
has the ready means 
for the distribution 
of these articles by 
lake, canal and rail- 
roads. It has the 
benefits of cheap 
fuel and excellent 
and abundant water 
supply, rapid ele- 
vating and transfer 
of grain, quick 
handling of coal, 
extensive storage 
facilities and dock- 
age, with ample 
karbor accommodations. It is one of the 
most healthful cities in the United States. 
A FEW FACTS. 

In view of its present importance to the 
electrical fraternity, 
a few figures as to 
the commerce of 
Buffalo may not be 
uninteresting. The 
receipts of grain, 
including flour re- 
duced to wheat, by 
lake, in 1891, were 
164,500,000 bushels; 
lumber, 263,000,000 
feet ; iron ore, 422,- 
00U tons ; flax seed; 
6,322,000 bushels ; 
laths, 5,500,000 
pieces; shingles, 
45,000,000 ; timber, 
41,000,000 cubic 
feet ; wool, 146,000 
bales. The receipts 
of coal during 1891 
were about 4,500,- 
000 tons, and the 
shipments of coal 
were about 2,436,- 
000 tons. The total 
shipments of freight by canal during 1891 
were 1,186,526 tons, and the receipts of 

freight by canal 





growth was not 
pid until the opening 
the Erie Canal in 
825, which gave a 


eat impetus to west- 
n emigration, to the 
ttlement and develop- 
ient of the northwest, 
id to travel and traffic 
the 
Buffalo 
he distributing center 
r the trade between 
he East and the West. 
In 1853, Black Rock, a 
village on the Niagara 


great lakes. 


then became 


iver, two miles below 
Buffalo, was incorpor- 
ited with it. 

The City of Buffalo 
of 42 
square miles, and has 
been called the ‘“‘Queen 
City of the Lakes.” It 
water front of 
three miles on the lake, 
and of the same extent 
Its 
harbor is formed by the Buffalo river, and 
is one of the finest on the lakes. The en- 
trance is protected by breakwaters on the 
north and south sides of the river. The 
United States Government is engaged in 


covers an area 





has a 


on Niagara river. 





WILLIAM THURSTONE, SECRETARY BUFFALO 
MERCHANTS’ EXCHANGE, 1863-1892. 


were 493,150 tons. 
The number of 
boats clearing from 
Buffalo during 1891 
was 6,312. About 
8,800,000 bushels of 
grain, including 
flax seed, were ship- 
ped from the Buf- 
falo elevators dur- 
ing the past year. 
The custom receipts 
at Buffalo during 
1891 were $832,000. 
The tonnage of the 
321 vessels sailing 
from the port of 
Buffalo in 1891 
amounted to 164,070 
tons. 

Items of especial 
interest about the 
city are as follows: 
The water supply is 
obtained from one 
reservoir, and two 
are now being built. 
About 95,000,000 gallons of water are 


_ pumped daily through 341 miles of pipes. 


There are three gas and four electric light, 
companies, a large mileage of electric rail- 
ways and four markets. The manufacturing 





Hon. Wa. F. SHEEHAN, OF BurFALoO, LIEUTENANT- 
GOVERNOR OF NEw YORK. 





How. Cuaries F. Bispop, Mayor oF BuFFALo. 


about $60,000,000 
in manufactures. 

Buffalo is said to 
have more miles of 
railroad track with- 
in its limits than 
any other city in the 
world. Twenty- 
eight railroads cen- 
ter at Buffalo, and 
when the terminal 
improvements and 
additions already 
planned for these 
various railroads are 
completed, there 
will be about 700 
miles of railroad 
track within the 
city. The railroads 
own 3,600 acres of 
land in Buffalo. 
THE BUFFALO MER- 
CHANTS’ EXCHANGE, 

The Buffalo 
Board of Trade was constituted in 1844 and 
incorporated in 1857. It was the commer- 
cial institution of the city until January 1, 
1884, when the Buffalo Merchants’ Ex- 
change, incorporat- 
ed April 14, 1882, 
superseded it. The 
Board of Trade 
building on West 
Seneca street is the 
edifice in which the 
new organization 
has since its erec- 
tion held its meet- 
ing, transacted com- 
mercial 
and discusses and 
acts upon matters 
connected with the 
welfare of the city, 
the commerce of the 
inland lakes, the 
canals of the State, 
the railroads, etc. 
The building has 
a frontage of 132 
feet on Seneca street 
and 60 feet on Pearl 
street, and is 100 
feet in height, with 
seven stories, besides the basement, which 
has a rise of five feet above the sidewalk. 
There are 73 offices in the building. all 
pleasant and easy of 


business, 
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mond ; secretary, William Thurstone. The 
portraits of these gentlemen are presented 
in this issue of the Review. Mr. Thurs- 
tone has been secretary of the Merchants’ 
Exchange and Board of Trade since May, 
1863. 

The present head of the city is Mayor C. 
F. Bishop, whose portrait appears in an- 
other column on this page. The present 
Lieutenant-Governor of the State, William 
F. Sheehan, is a citizen cf the City of 
Buffalo, as was also, at one time, ex-president 
Cleveland. 

ADVANTAGES OF THE CITY. 

The streets of Buffalo are generally broad, 
lined with shade trees, and cross each other 
at right angles. The plan of the city in- 
troduces many squares and public places. 
The private residences are generally neat 
and tasteful, and include fine ex- 
amples of modern architecture. The busi- 
ness portion of the city lies near the lake 
and river. A system of parks, designed by 
Frederick Law Olmstead, the architect of 
the Central Park in New York city, has 
been laid out. The land taken for park 
purposes embraces about 550 acres. It is 


some 


- . actictaaianainiaiaiia 
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Wma. C. Newman, VICE-PRESIDENT BuFFALO 
MERCHANTS’ EXCBANGE, 1892. 


divided into three plots, situated in the 
western, northern and eastern parts of the 
city, with broad boulevard connecting, 
forming a continuous drive of nearly 10 
miles. The construction of the parks was 
begun in 1871. 

Among the prominent public buildings 
are the State Arsenal, the County Peniten- 
tiary, the State Armory, the General Hos- 
pital, St. Paul’s Cathedral, the Erie County 
Savings Bank, the Buffalo City and the 
Western Savings Banks. The city is well 

endowed with educa- 





access. The whole 
of the fourth floor 
is designed for the 
uses of the Mer- 
chants’ Exchange. 
The board room is a 
grand chamber 70 
feet long, 53 feet 
wide and 23 feet 
high, with a gallery 
over one end. At 
each side of the en- 
trance, midway 
from the east end, 
telegraph offices are 
intended to be 
placed. The entire 
cost of the land and 
building complete 
was in the neighbor- 
hood of $250,000. 
The Merchants’ Ex- 
change has 512 
members, and owns 
the controlling stock 
(3,925 shares) in the Buard of Trade building, 
of the estimated value of $115,950. 

The officers of the Merchants’ Exchange 
for 1891-1892 are as follows: President, 


Jobn N. Scatcherd ; vice-president, William 
C. Newman ; treasurer, Clarence W, Ham- 





CuLaRENcE W. Hammonp, TREASURER BUFFALO 
MERCHANTS’ EXCHANGE, 1892. 


tional institutions and 
a fine system of public 
schools. The Grosve- 
nor Library is a public 
library for reference, 
founded by a bequest 
of Seth Grosvenor, of 
New York. It was 
opened in 1871 and con- 
tains about 15,000 vol- 
umes, chiefly important 
books not easy of ac- 
cess elsewhere. The 
Library Building and 
Soldiers’ Monumentare 
depicted on the hand- 
some cover of this De- 
cennial number of the 
ELECTRICAL REVIEW. 

In the following 
pages will be found a 
number of articles, ac- 
companied by illus- 
trations, descriptive of 
a few of the many 
industrial features of the city of Buffalo. 
It may surprise a great many of our readers 
to learn of the industrial and commercial 
importance of Buffalo, which, in these two 
respects, has been rated as the second city 
in the State, 
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Ward Are Lamps in Buffalo. 


J. N. Adam & Company, one of the lead- 
ing dry goods firms of Buffalo, are com- 
pleting a very handsome new building on 
Main street. The building is six stories high, 
200 feet long, 50 feet wide and rises about 
100 feet above the street. One of the features 
of this building will be the lighting plant. 

The boiler plant will consist of two 75 
horse-power National water tube boilers. 
The exhaust steam will be used for heating 
purposes. There will be two compound 
non-condensing 60 horse-power engines, built 
by the Phenix Iron Works Company, of 
Meadville, Pa. 

The dynamos will be compound wound 
direct current Mather ma- 
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guided by the following board of directors: 
George Coppell, president, of Maitland, 
Phelps & Company; Hon. Carl Schurz, vice- 
president, resident director Hamburg Amer- 
ican Packet Company; Wm. H. Male, treas- 
urer, president Atlantic Trust Company; R. 
L. Edwards, president Bank of New York; 
Eustace Conway, attorney, 16 Exchange 
place, New York; Wm. B. Rankine, gen- 
eral manager Niagara Power Company, 
Mills building; Capt. F. V. Greene, vice- 
president Barber Asphalt Company; Peter 
Notman, president Niagara Fire Insurance 
Company; John D. Elwell, secretary and 
general manager. 
~>_- 
The Pennsylvania Lamp. 

A lamp has recently been put upon the 

market, called the ‘‘ Pennsylvania,” and is 





of the light emitted. One is impressed with 
the coolness of the lamps while burning 
and their freedom from smokiness, The 
process is purely mechanical and avoids 
several important disadvantages which other 
manufacturers find almost impossible to 
overcome. These fine points, as well as their 
unusual efficiency, length of life and main- 
tenance of candle-power, which is largely 
due to the new and improved method of ex- 
haustion, are quite marked, while the glass- 
ware and filaments which are used represent 
a most advanced state of the art. The com- 
pany manufacturing these lamps is a Phil- 
adelphia concern, the Pennsylvania Elec- 
tric Engineering Company, whose offices 
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The Bishop Gutta Percha Company, 
New York. 

The business of the Bishop Gutta Perche 
Company was established by Samuel C. 
Bishop in 1847. Mr. Bishop obtained sey- 
eral patents on the various applications of 
gutta percha and balata, and up to his 
death, which occurred July 4, 1872, was 
very energetic in all matters pertaining to 
electricity and insulation. He was associ 
ated with Morse and Kendal as director of 
the first telegraph company, and spared no 
expense in meeting the demands for sub- 
aqueous and underground cables, as well as 
for all the minor grades of insulation in his 
day. Upon the death of Mr. Bishop, who 

left all his business and 





chines connected in multiple Se oc 
are to the mains. Each dyna- ; 
mo is to have a capacity of 
37,000 watts. The building 
will be wired for about 200 
incandescent lamps. 

One of the most important 
elements of this plant is the 
use of 90 Ward arc lamps, 
each taking eight amperes of 
current at 45 volts. They 
will be distributed throughout 
the building as follows: 12 
in the basement; 22 on the 
first floor and 14 on the 
second, third, fourth and fifth 
floors, respectively, making 
90 lamps in all. 

During the past year or two 
the use of the Ward arc lamp 
in large wholesale and retail 
establishments has enjoyed a 
rapid growth, and it is but 
natural that the merchants of 
such a progressive city as 
Buffalo should follow in the 
footsteps of their metropolitan 
brothers. It will be remem- 
bered that H. B. Claflin & 
Company, of New York city, 
employ about 300 Ward are 
lamps in their largestore. J. 
N. Adam & Company have 
shown good judgment in se- 
lecting the Ward arc lamp for 
interior lighting. 

It is claimed that colors 
and shades may be more read- 
ily determined in the light of 
an arc lamp than in the light 
from an incandescent lamp or 
that from a gas burner. 

The electrical equipment 
of J. N. Adam & Company’s 
new store also requires two 
one to drive a fan 
for forced air heating, which 
will probably require from 
10 to 15 horse-power, and one 
to drive a ventilating fan, 
which will probably require 
from 5 to 10 horse-power. 
Taken as a whole, this plant 
when finished will be one of 
the most complete isolated 
installations in Buffalo. 

—_-__ -<-—_—_—_. 
The Duplex Street Rail- 
way Track Company, 
New York. 

The Duplex Street Railway 
Track Company, with offices 
at 51 Wall street, New York 
city, has made considerable 
progress recently in the introduction of the 
Gibbon rail for street railway tracks. The 
Gibbon patents, which are owned by this com- 
pany, cover a lap joint construction which 
makes a smooth riding rail of long life. The 
system is an all metal one and, therefore, pos- 
sesses durability and permanence. The rail 
is built up in sections, so that in renewals 
only the worn portion is discarded. A large 
number of prominent engineers have in- 
dorsed the Gibbon system, which is es- 
pecially adapted to electric railway con- 
struction, owing to the economy in wiring 
the tracks. 

The Duplex Street Railway Track Com- 
pany is backed with ample capital for con- 
ducting its business, and its affairs are 
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certainly making great headway for the short 
space of time it has been offered to the pub 
lic. The particular merit of this lamp is 
not in the appearance or size, but the re- 
markable results obtained by the manufact- 
urers. The lamps are pumped on a non- 
mercurial pump, by which not only is a 
higher vacuum claimed to be produced, but 
far more uniform results are said to be ob- 
tained than it is possible to secure with mer- 
curial pumps. These lamps are free from 
the vapor of mercury, which, it is claimed, 
acts injuriously upon the filament and serves 
to convey minute particles of carbon from 
the filament to the interior walls of the 
bulb, thereby blackening it and causing 
the lamp to burn hot, thus cutting off much 


are in the Penn Mutual building, and 
who have a large display of their lamps 
and other supplies in their extensive show 
rooms. This company carries a large stock 
of all voltages, bases and candle-powers and, 
we believe, has every facility for filling its 
orders. 

This company also makes an anchored 
filament railway lamp, which is specially 
constructed to withstand the variations of 
potential and also the severe mechanical 
strain to which these lamps are subjected. 

ae - 

The telegraph line of the Great Northern 
road, between Seattle, Wash., and North 
Westminster, was opened for commercial 
business recently. 


property to his widow, the 
mapagement of the works 
devolved mainly upon W 
Willoby Marks, who had 
been Mr. Bishop’s super- 
intendent from the begin- 
ning. Mr. Marks was not 
only a natural mechanic 
with large experience, 
but thoroughly imbued 
with Mr. Bishop’s 
ness methods, and con- 
ducted the business unti! 
the formation of the pres 
ent company in 1885. 
Mr. Marks had charge of 
the mechanical work till 
his death in 1888, having 
been the head of that de 
partment for 40 years. 

Mr. W. Walcott Marks, 
who had from boyhood 
been his father’s assistant, 
became superintendent up 
on the death of his father. 
Two other sons of the elder 
Mr. Marks, who have spent 
their time since leaving 
school constantly at the 
works, are foremen of dif- 
ferent departments. Seven 
others who were with Mr. 
Bishop prior to 187 
still employed at 
works. 

Mr. Henry A. Reed, the 
present manager, was first 
employed in 1878 as an 
expert to prepare evidence 
in an anticipated suit with 
the owners of the Simpson 
patent. In this work he 
studied all the patents and 
processes of insulation then 
available, and as he had 
at the same time charge 
(under Mr. Samuel Board- 
man, then attorney and 
after executor of Mrs. 
Bishop) of the finances, he 
was, upon the formation of 
the present company in 
1885, made its secretary 
and business manager. 

Up to 1885 the company 
had depended entirely up- 
on gutta percha and balata 
for high insulation, but 
Mr. Reed had become ac- 
quainted with insulations 
which he knew to be their 
superiors for inside and 
out-door work, and soon 
put in complete machinery 
and obtained from England the best talent 
for insulating wires, especially for high 
tension electric light currents, which he 
then saw was the coming field in electrical 
insulation. In fact, he felt that the field 
was already open, although many eminent 
electricians did not see it. 

Since Mr. Bishop’s death the managers, 
although developing many new modes and 
much special machinery, have not applied 
for any patents. Their rule is: Machin- 
ery, compounds and methods as much as 
possible to themselves ; the results are for 
the public. 

With the best foreign talent assisting 
Yankee ingenuity of 45 years’ development, 
it is no wonder that the ‘‘ Bishop ” claims to 
lead in the matter of high insulation. 
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The Hotel Iroquois, Buffalo. 
Among the many well-known hotels of 
Buffalo is the Iroquois. It is one of the 
largest and finest hotels in the country, and 
s unquestionably a com- 
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boilers, furnished by Irlbacker & Davis, of 
Buffalo. Underwood belting is used. Nat- 
ural gas is burned under the boilers. 

Besides supplying current to 2,500 lights 


designs, and were supplied by W. H. 
Glenny, Sons & Company, of Buffalo, as 
agents for the Mitchell-Vance Company, of 
New York. 








pletely fireproof building. 
1 he building covers an 
,rea of 20,000 square feet, 
ind has a frontage of 200 
eet on Eagle street and 100 
feet on Main and Washing- 
n streets, respectively. 
The hotel is eight stories 
eh, and rises to a height 
112 feet the 
reet. The building is 
signed in the style of 
French renaissance, 
ind is completely modern 
) all its appointments. 
lhe selection of the Hotel 
lroquois as the headquait- 
s for the National Elec- 
Light Association was 
most fortunate one, and 
very guest is sure to be 
vell taken care of. 
r'heladies’ parlor, which 
il] be the headquarters of 
ie ELECTRICAL REVIEW 
iring the Convention, is 
the choicest room in the 
tel. 1tis located on the 
first floor near the elevator, 
ind opens into the spacious 
iin reception room. The 
hotel is supplied with the 


above 


tis baggage and passen- 
ser elevators of modern 


types. 
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The Iroquois has an 

lated electric lighting 

lant of its own, consisting of four 
United States compound dynamos of 550 
ghts capacity each. These are located in 


the basement, and are driven by two Rice 


LAKE 
in the Hotel Iroquois, this plant serves 300 
lights in the library building not far from 
the hotel. The switchboard is arranged to 
throw off the lights on half of any floor at 








automatic engines of 110 horse-power each, 
supplied by the John T. Noye Manufactur- 
ing Company, of Buffalo. The fly-wheel of 
each engine is six feet in diameter with a 24 
inch face. There are four 82 horse-power 


ERIE GRAIN STEAMERS AT THE BUFFALO Docks. 


W. H. Glenny, Sons & Company’s 
Establishment, Buffalo. 
The firm of W. H. Glenny, Sons & Com- 
pany was established in 1840, and is one of 
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sub-basement, having a frontage on Main 
street of 55 feet and running through to 
Washington street, a distance of 200 feet, 
for the past 20 years, and the immense 
amount of stock carried 
by the firm has necessi 
tated the another 
building, of nearly equal 
size, in the immediate 
inity, as a storehouse 

for unopened packages. 
Since — electricity 
come so largely in vogue 


use of 


has 


for lighting purposes, the 
firm has displayed a rich 
and varied stock of elec- 
troliers and have given in 
their store a practical illus- 
tration of the rapid prog- 
made in this line of 
from an ar- 
tistic standpoint. 


ress 


manufacture 


The main columns are 
encircled by 
wrought iron 
from which are pendant 
lamps with 


handsome 


coronals 


incandescent 
opalescent shades, and the 
iron work of the balconies 
which run along either side 
of the main store and re- 
lieve its extreme height, is 
also formed as to bear, on 
gracefully curving arms,of 
large number of clectra- 
liers for lighting the space 
below. 

Atthe back of the store, 
in the glass department, 
the electroliers are of cut- 
glass, while in the silver 
department the fixtures 
are of silver with globes 
of cut-glass. 

>and important branch of the firm’s 

the handling of beautiful special- 
ties in silver, glass and bric-a-brac, suitable 
for presents. They also go very largely 
into the souvenir spoon business, their 
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any time. The dynamo room} is rather 
small for such a plant, but the apparatus 
has been very compactly arranged and 
operates with success. The electroliers 
and gas fixtures in the house are of tasteful 


the oldest crockery houses west of New 
York city and one of the largest importing 
houses in their line in the country. 

They have occupied their present quarters, 
a five-story building with a basement and 


goods in this line for Niagara Falls and 
Buffalo being in large demand. 

An idea of the magnitude of their busi- 
ness may be had from the fact that they em- 
ploy ordinarily 140 men, and during the 
holiday season the number runs up to 250, 
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The Erie County Savings Bank 
Building, Buffalo. 

When completed, the building now being 
erected by the Erie County Savings Bank in 
the business center of Buffalo will be the 
handsomest “and most substantial office 
building in the city, and will compare very 
favorably with similar structures in New 
York city. It isan imposing and artistic 
combination of iron, steel, stone and _ fire- 
proof tiling, designed in a modern style of 
architecture by Mr. Geo. F. Post, the well- 
known New York architect. The building 
is rapidly nearing completion under the 
skillful guidance of Mr. C. M. Morse, of 
Buffalo, the superintending engineer. 

The Erie County Savings Bank building 
occupies a triangular plot of ground, facing 
157 feet on Niagara street, 157 feet on 
Church street and 147 feet on Pearl street. 
Such an isolated location is particularly 
suited to a building of this character. 

The cost of the building, when completed, 
exclusive of the land, will be about $1,000,- 
000. It will be 10 stories high, and will 
contain about 150 offices as at present de- 
signed, besides six large offices in the base- 
ment facing Pearl street. The bank 
will occupy about two-thirds of the first 
story, which measures 24 fect from floor to 
ceiling. 

The light for the building will be fur- 
nished by two 40,000 watt and one 20,000 
watt *‘C. & C.” dynamos, driven by two 60 
and one 20 horse-power Straight Line en- 
gines. Steam will be furnished by four 82 
horse-power National water tube boilers. 
The engines, built by the Straight Line En- 
gine Company, of Syracuse, will be highly 
finished, and the whole plant will be ex- 
tremely handsome. The building will be 
wired for 1,500 lights. Okonite wire will 
be used throughout. About 50,000 feet of 
interior conduit, made by the Interior Con- 
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taken by the American Electrical Supply 
Company, of Buffalo. The requirements 
of the specifications are very rigid, and 
when they have been followed the plant 
will be a first-class one in every particular. 

The Erie County Savings Bank is one of 


pany, and his attorney, Frank C. Laughlin. 
The commissioners held that the price 
now paid was higher than elsewhere, not- 
withstanding the reduction to 40 cents, and 
stated that there was a possibility that the 
city government might seriously consider 











€LECTRICAL REVIEW. NY. 




















ELectric LicgHTiInGc PLANT tN BROESEL HovuskE, BUFFALO. 


the solid financial institutions of the State. 
The citizens of Buffalo may well be proud 
of this new building, which will stand as a 
monument to the progressive management 
evidenced by the Erie County Savings 
Bank and its president, Mr. David M. Morse. 








duit and Insulation Company, of New York, 
will be installed. 

The main wires from the dynamos to the 
switchboard will be carried in trenches in 
the floor. The switchboard will be of slate, 
and will be equipped with all modern im- 
provements. The lights for the halls, stair- 
ways and toilet rooms will be carried on 
separate circuits, controlled from the switch- 
board. The electrical work has been under- 


the establishment of a municipal electric 
lighting plant. There was no desire to em- 
barrass the companies, but the price was 
considered much too high ; possibly a three 
years’ contract might be arranged at a satis- 
factory figure. Mr. Urban stated that the 
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expensive machinery would have to be laid 
aside and the large amounts spent in chang. 
ing the system at present in use. Mr. Hunt. 
ley said that the Brush Company had 
buried $20,000 in conduit work, but that he 
hoped to have a satisfactory system in use in 
the Spring. The companies promised to get 
together and discuss the proposition to re 
duce the price. 
nt 
Electric Light Plant in Broesel House, 
Buffalo. 

This plant, while a small one, is very com 
plete in every respect, and the firm of F 
P. Little & Company, who furnished and in 
stalled the apparatus, are justly proud of th, 
showing it makes and the manner in which 
every foot of the somewhat limited space a! 
lowed them has been utilized. 

The plant consists of two Thomson 
Houston dynamos, one of 500 and the othe: 
of 300 lights, driven by two Rice automati 
engines of 50 and 30 horse-power, respect 
ively, coupled in multiple. The engines 
are from the works of the John T. Noy 
Manufacturing Company, and are giving 
excellent service. Steam is supplied |) 
two National water tube boilers of 75 hors: 
power each. 

That the plant, considering its size, is 
doing good work, may be understood forn 
the fact that there are 790 incandescent and 
two arc lights in the establishment. Th 
dining-room is very handsomely illuminate: 
118 incandescent lights being used in thi 
room alone. 

The firm of F. P. Little € Company «1 
among the largest electrical engineering con 
cerns in the city, and have the reputation © 
doing the finest kind of work. The men 
bers of the firm are: F. P. Little, 8. F. Eag 
and P. P. Miller; and the senior member, li:y 
ing had many years’ experience in electrical] 
engineering, is ably fitted to conduct tli 
extensive business of the concern. 


al 
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Electric Lighting in Buffalo. 

A conference was held recently in Buffalo 
with relation to reducing the price of street 
lights. Those present were Public Works 
Commissioners Field, Mooney and Gatchell, 
George Urban, president of the Thomson- 
Houston Company, and James A. Roberts, 
Franklin D. Locke, Charles A. Sweet and 
Peter F. Miller, of the same company, 
Manager C. R. Huntley, of the Brush Com- 


companies were not dividing any money, 
and that such earnings as had been made 
had been put back into the plant; nothing 
had been accumulated that would be con- 
sidered a good bankable asset. Mr. Locke, 
who is interested in a company formed to dis- 
tribute electricity from Niagara in Buffalo, 
said he had no doubt but that the company 
would have electric power there by January 
1 next. Whilst this was the case, however, 
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They are now engaged on one of the 
largest contracts ever given out by the 
State, namely, the fitting out of the west- 
ern end of the capitol at Albany with in- 
candescent lights, the contract price for 
the work to be done being $15,000. Aside 
from their contracting and engineering busi- 
ness they go largely into the handling of 
peers f supplies of all kinds, and control 
the agency of the Perkins Lamp Company, 
the Bryant Electric Company, of Bridge- 
port, and the Edison-Lalande batteries. 
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The Brush Electric Light Company. 
The principal station of this company for 
lighting is located on Maurice and Elk 
ets in East Buffalo, and is an unusually 
issive brick structure of rectangular form, 
vided into three distinct parts by eight- 
ch partition walls, which separate the 
vine and boiler-rooms from the dynamo- 
OT 
Che entire plant is laid out on a most ex- 
sive scale, and a very noticeable feature 
the entire absence of any crowding of the 
hines, which is an element of so much 
convenience and danger in many of our 
ntral stations 
Che Brush Company are at present light- 
from this station an area of about 18 
quare miles, chiefly in the southeastern 
trict of the city. Scattered over this 
ritory they have 1,200 are lights on 17 
uits, the average length of which is 
< miles, giving a total length of over 200 
les of wire. 
In the dynamo-room, a view of which is 
resented herewith, are eighteen 65 light 
Brush machines, one 70 light Western Elec- 
c and one 80 light Wood machine. These 
vrouped in fours, with the usual regu- 
ing devices and ammeters, and are driven 
rom a seven inch line of countershafting, 
ted with Hill clutch pulleys, which admits 
f any machine being stopped or started in- 
pendently of the others. 
Power is at present supplied by a 1,000 
rse-power Corliss compound condensing 
ine, the cylinders of which are 26x52x48 
hes, arranged in tandem form, with a 
iver on the high pressure 


18 inch rece 
linder into which the steam discharges, 
| after encountering a worm, fed from 
main steam-pipe, passes into the low 
ssure cylinder in a dry condition, thus 
msiderable saving and doing 
The cylinders are 


ting a 
ty with all priming. 
im jacketed, and the soft steam from 
em and from the main steam-pipe is re- 


turned to the boilers by means of a West- 
inghouse steam loop of one and one-quarter 
inch iron pipe. A jet condenser of 32x12 
inch stroke receives the steam from the 
low pressure cylinder, the power for driv- 
ing the injection, air, and boiler feed pumps, 
being derived from the main line of counter- 
shafting. 

During the past year, to enable them to 
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meet the steadily increasing demand for 
light, the company have made an extensive 
addition in the way of a new engine-room, 
and a 1,500 horse-power engine is now being 
put in position. When this is in running 
order, the old engine will be moved from 
its present position and placed alongside of 
the new one. The foundations for both 
engines are completed, and right here a few 
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a 60 inch stroke. The fly-wheel is 28 feet in 
diameter with a 76 inch face, and will run 
at a speed of 65 revolutions per minute. The 
belt connecting this wheel with the main 
line of shafting is one of the largest ever 
made, being 129} feet long, six feet wide, 
and requiring the hides of 240 cattle in its 
construction. It was made by the Bickford 
& Francis Belting Company, of Buffalo, 





Fic. 1.—BorLeR Room or No. 2 Station, Brusu Evectric Licut Company, 
BUFFALO. 


words regarding these foundations may 
prove interesting, as they are undoubtedly 
the most substantial piece of work ever put 
into a lighting station. 

On a bedding of two layers of crossed 
timbers, 12x12 inches, is spread 12 inches of 
concrete, made from broken stone and Port- 
land cement, and from this the massive piers 
rise to the level of the floor above, where 
they are capped with another layer of con- 
crete on which the engines rest. An idea of 
the size and stability of the foundations 
may be gathered from the fact that over 
1,000,000 hard burnt bricks and 650 barrels 


and an excellent representation of it, as 
completed and ready for shipment, will be 
found elsewhere in our columns. 

The boiler-room, a view of which is also 
given herewith, contains six 200 horse- 
power boilers of the National water tube 
type, which are run at a pressure of 130 
pounds. Snow duplex pumps supply the 
water from the Buffalo Creek, which is 
in the rear of the building, after passing 
through a Westinghouse steam separator. 

Oil is supplied to the main bearings of 
the engines, dynamos and countershafts 
from a tank placed at a height sufficient to 
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pattern and has polarity indicators on each 
of the 17 circuits, as well as lightning ar- 
resters. 

Repairing tools and materials are kept on 
hand, and all repairs to the dynamos are 
made on the spot by special skilled workmen. 

The entire work of construction has been 
carried out under the designs and super- 
vision of Secretary Charles R. Huntley, 
who is also general manager of the company, 
and everything in and about the station 
shows plainly the results of his liberal and 
broad-minded policy. 

On the west side of town the company 
have another station from which private 
are and incandescent lights are operated 
and power furnished to isolated plants. 
This station is interesting historically, from 
the fact that it was the first to supply al- 
ternating currents in this country. 

Thirteen 60 horse-power and one 125 horse- 
power standard Westinghouse engines are 
in use here, running at from 280 to 320 
revolutions per minute, and generating the 
current by meansof Brush 65 light machines 
for the arc and power circuits, and by West- 
inghouse alternators of the well-known type, 
to 5,500 incandescent lamps. 

Below the general offices of the company 
on Washington street, is located the store- 
room and repairing department, in which 
all the necessary repairs to lamps, motors, 
switches, etc., are attended to, the power 
for the latter being supplied by a two horse- 
power motor. 

Secretary Charles R. Huntley, under whose 
active management all the numerous inno- 
vations and improvements have been made, 
is one of the best known and most popular 
men in Buffalo, and from his many years 
of practical experience in the multitudinous 
requirements of an electric light plant, will, 
no doubt, have much that is new and inter- 
esting to show to the members of the Elec- 
tric Light Association at the Convention, in 
the line of rapid improvements already made 














Fig. 2.—Dynamo Room, No. 2 Station, Brusn ELecrric Lignut Company, BuFFraALo. 


of Portland cement were used in their con- 
struction, and it is a pretty safe guess that 
they will stay where they were put for some 
time to come. 

The new engine, which is now almost 
ready for work, is of the Allis type and is a 
giant — even among Corliss engines. 

It has ‘‘ twin” cylinders, the diameters of 
which are 30 to 60 inches, respectively, with 


insure a good head by means of iron pipes, 
and after passing through is returned to the 
tank by a small centrifugal pump driven 
from the main line of shafting, and after 
passing through a strainer, is again returned 
tothe bearings, thereby giving great economy 
and efficiency in oiling as well as a material 
saving in labor. 

The switchboard is of the spring-jack 


in the successful supply of light, heat and 
power by electricity. 

The line shaft, friction clutch pulleys, 
etc., in Station No. 2, were furnished by 
the Hill Clutch Works, of Cleveland, Ohio. 
The original shaft, as first put in, consisted 
of five pieces, aggregating 104 feet in 
length, with 16 Hill friction clutch pulleys 
on same, 72 inch diameter, 13 inch face. 
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It is supported by 11 self-oiling bear- 
ings and stands. The power is received at 
one end and the belt controlled by one of 
Hill’s patent adjustable belt tighteners. 

Last Spring a contract was made with the 
Hill Clutch Works for an extensive addition 
to their power plant. 

sy the new arrangement the power will 
be transmitted to the shaft from two en- 
gines of 800 horse-power and 1,200 horse- 
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The Bell Telephone Company, of 
Buffalo. 

The Bell Telephone Company, of Buffalo, 
was organized in 1878, and its territory in- 
cludes seven counties in Western New York. 
The present officers of the company are 
Henry M. Watson, president; E. J. Hall, 
vice-president and general manager; Harlow 
C. Palmer, secretary and treasurer and Dr. 
J. N. Culbertson, general superintendent. 


are now on metallic circuits. It is encour- 
aging to note that the citizens of Buffalo 
have not taken the narrow ground that the 
telephone company desires to get more money 
out of its subscribers by installing metallic 
circuits, but each subscriber seems to realize 
that in paying the increased rental for that 
system he is receiving full value for all ad- 
ditional expense. 

The business of the Bell Telephone Com- 





Fig. 3. 
power, respectively, instead of one. Either 
one of these engines can run the entire line 
of shafting, or they can be run together. 
By the use of Hill friction clutches either 
engine can be stopped or started without 
interfering with the working of the other 
engine. The belts from these engines are 
controlled by Hill’s vertical belt tighteners. 

This new addition to the plant consists of 
10 friction clutch pulleys, 72 inch diameter, 
13 inch face ; one heavy double arm _ plain 
pulley, 96 inch diameter, 74 inch face ; one 
90 inch diameter, 58 inch face, and two 84 
inch diameter, 50 inch face. 

There are 18 ball and socket self-oiling 
bearings and adjustable floor stands. 

The new line of shafting is 128 feet long, 
part of it being nine inches in diameter. 

The clutch mechanism of each pulley or 
cut-off coupling is worked by means of a 
geared operator, which throws the clutch 
in or out, starting or stopping the pulley 
or shaft very easily, 

They now have 232 feet of shafting ; 26 
Hill friction clutch pulleys; 29 self-oiling 
stands; four friction clutch 
three 





bearings and 
cut-off couplings ; four plain pulleys ; 
vertical belt tighteners, and the necessary 
clutch operators. 

The original line shaft has been in opera- 
tion for a number of years and has given 
most excellent satisfaction. 

_e- 

The Baffalo Engineering Company. 

One of the prominent engineering firms of 
Buffalo is the Buffalo Engineering Com- 
pany, which occupies offices at 228 Pearl 
street. In 1887 Mr. C. M. Morse, an able 
mechanical engineer, gave up his business in 
New York city and opened an office in 
Buffalo for the practice of his profession, 
In 1889 Mr. Samuel Ames joined Mr. Morse 
and under the present firm name they have 
since conducted a general engineering and 
contracting business. 

One of the latest achievements of this com, 
pany is the successful installation of a plan- 
for utilizing the exhaust steam from the stat 
tion of the Thomson-Houston Electric Light- 
Company, of Buffalo, for heating the build- 
ings in the neighborhood. The Barnard 
vacuum system was used. This company 
has also installed a large number of satis- 
factory passenger and freight elevators. 

The Buffalo Engineering Company holds 
a number of important agencies, among 
them being that for the Otis elevators, both 
hydraulic and electric, Okonite wire, a 
number of water tube and other boilers, the 
Buckeye engines, and the Barnard vacuum 
system of exhaust steam heating. 


Dynamo Room, No. 1 Station, 


The methods of operating the telephone 
exchange at Buffalo are, in some respects, 
unique, and a short account of them may 
not be without interest. 

In the first place the use of the metallic 
circuit telephone has made great strides and 
has met with entire favor in Buffalo. The 
advantages of the metallic circuit over the 
grounded circuit, especially where the air is 
full of electric light and power and trolley 
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pany, of Buffalo, is conducted on a toll 
basis. The yearly rate for an ordinary wall 
telephone set connected by metallic circuit 
wires within one-half mile of the exchange 
is based on the number of messages sent per 
month. The rates vary from $70a year, 
with a privilege of sending 500 messages a 
month, to $130 a year, with the privilege of 
sending 1,000 messages a month. Messages 
in excess of these numbers are charged for 
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the lake and canal trade is at its maximum, 
one subscriber is known to have paid for 
1,500 calls in one month. The same sub. 
scriber, during the month of February, when 
the lake trade was dull, only used his tele. 
phone three times. There are a number of 
telephones on docks and piers which are 
fastened up in closed offices and remain un- 
used for two or three months at a time. 

Referring to the operating department of 
this plant, the battery room is equipped with 
80 cells of battery, and there are 24 power 
generators for the operators’ calls. These 
power generators are driven by a Davis 
safety automatic engine of one horse-power. 
Natural gas is used for fuel. The engine is 
run from 7A. Mm. to 10 P. M., after which 
hour the operators call by hand. There ar 
about 2,100 subscribers connected with the 
exchange, and 75 per cent. of these have 
metallic circuits. There are about 35 miles 
of cable now underground. The working 
force of the operating room consists of 35 
girls, who answer on an average 9,000 calls 
per day. 

The method of work pursued in the op 
erating room is rather unique, and possesses 
many advantages, both for the subscriber 
and for the exchange. Each girl works 
eight and one-half hours per day, and the 
average pay is nearly $7 per week. The 
salary of cach operator depends entirely on 
her own efforts, as acomplete record, in ac 
cordance with a strict system of rules, is kept 
of her daily work. Each operator is allowed 
24 days vacation during the year. The work 
ing day in the operating room is divided into 
two portions by the noon hour. When the 
operators arrive at the exchange in the morn 
ing they do not know to what operating table 
they will be assigned for the morning’s work. 
These assignments are made just before thi 
day’s work begins, and are so arranged by 
the chief operator so as to equalize the work 
as much as possible. The same plan is pur- 
sued when the operators return for the after 
noon work. One of the chief advantages otf 
this system is that in case of sickness any 
operator in the room is familiar with any 
part of the switchboard, and can be imm« 
diately assigned to take the place of the ab 
sent one. It also stops favoritism in answe! 
ing subscribers’ calls, and the Christmas 
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wires, are already well known. Suffice it 
to say that the officers of the Buffalo ex- 
change have so well presented the advan- 
tages of the metallic circuit, and their sub- 
scribers have so readily responded to their 
efforts, that at the present time all of the 
Company’s toll lines throughout the seven 
counties in Western New York are metallic 
circuited, and over 75 per cent. of all the 
subscribers’ telephones in the city of Buffalo 


at rates varying from $6 to $2 per 100 for 
the excess. Thisarrangement seems to meet 
with the entire approval of the subscribers, 
and the company is enabled to keep at all 
times a true record and history of each sub- 
scriber and each message sent and connection 
made, 

The telephone business in Buffalo is de- 
pendent, to a large extent, upon the season 
of the year. During the Summer time, when 


present evil has been almost entirely subdued 
by this means. At one time the Christmas 
presents for the operators used to arrive at 
the exchange in wagon loads, Mr. Marvin, 
the chief operator of the Buffalo exchange, 
is entitled to the credit for devising this 
scheme of division of labor. 

Taken as a whole, the exchange of the 
Bell Telephone Company, of Buffalo, is a 
model in many ways, and the citizens of 
Buffalo are to be congratulated on the ex- 
cellent service they receive. 
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Are Light Station of the United States 
Electric Light Company. 

This station, the interior of which is 
shown in our illustration, is located at 
Black Rock, a suburb of Buffalo, and from 
here 60 miles of pole lines are operated. 
The building is of brick, 50x100 feet, and 





ria, 
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ne story high. It is built in the plainest 
nd most substantial manner and is prob- 
ily one of the cheapest and best paying 

ints of its size in the country; at any 
te this is the opinion of the stockholders, 
nd they ought to know. 

There are two lines of five-inch forged 

el shafting, each 38 feet long, one on 
ther side of the building, and to these 
shafts are connected five 60 light and two 

light United States are dynamos, and 
iree 60 light new Wood dynamos made by 
he Fort Wayne Electric Company. 

Power is furnished by a pair of Rice 
mpound condensing engines, developing 
‘60 horse-power. These engines, a good 
lustration of which is given herewith, are 
lilt by the John T. Noye Manufacturing 


mpany, of Buffalo. The cylinders are 


ELECTRICAL REVIEW 


are bricked in, and connected in pairs with 
two 40-inch smoke-stacks of No. 10 iron. 
They are of 80 horse-power each and are 
fed by natural gas at an average pressure 
of 120 pounds. 

Here, also, is located an independent 
condenser through which the exhaust steam 


1.—Joun T. NovE MANUFACTURING CoMPANY’s ENGINE AT THE UNITED STATES 
Licut Company’s PLANT, Biack Reck, Burrato, N. Y. 


is condensed by means of a jet of cold water 
in the hot well, and pumped from there to 
an open heater, where it reaches almost the 
boiling point before going into the boilers. 





Thomson-Houston Are Light Station. 

This plant, which is operated by the 
Thomson-Houston Electric Light Company, 
of Buffalo, is located on Court street within 
half a block of Main, and occupies a two- 
story brick building 100x40 feet. 

In addition to the large lighting business 
carried on here, the company is building up 
avery remunerative steam heating business. 
By means of the Barnard Vacuum System 
the exhaust steam from thé boilers is utilized 
and circulated at atmospheric pressure with- 
out any additional tax on the boilers them- 
selves, and by this means the company are 


to 65 lights each ; 2 Thomson-Houston 1,500 
light alternators; 1 Thomson-Houston 650 
light alternator; 1 Thomson-Houston 400 
light incandescent machines and 1 Thomson- 
Houston 362 light generator of 100 horse- 
power for power circuits. 

These are driven by two compound and 
and five direct acting high pressure engines 
aggregating 1,150 horse-power from the 
shops of the John T. Noye Manufacturing 
Company, of Buffalo. 

Steam is supplied by four horizontal 
tubular boilers fitted with the Brightman 
mechanical stoker, which reduces the labor 
very materially and allows the working force 
to be reduced to the minimum. 

The total capacity of the plant is 4,800 
incandescent and 800 arc lights. The pres- 
ent day circuit carries about 1,000 incandes- 
cent and 100 arc, used for commercial pur- 
poses, and on the night circuit there are in 
the neighborhood of 3,000 incandescent and 
650 arc lights. 

A traveling crane suspended from the 
rafters of the ceiling runs over all the dyna- 
mos and connects through a hatchway with 
a similar crane on the floor above leading to 
the machine shop, so that, in the event of 
any of the machines getting out of order, 
they can be raised from their foundations, 
repaired and replaced with the smallest pos- 
sible loss of time and labor. 

A cold-air duct runs under the floor and 
from this are pipes connecting with each 
machine, through which a five-ounce pres- 
sure of cold air is forced on to the arma- 
tures, keeping them cool at all times and 
assuring better service than could otherwise 
be obtained. 

The are and incandescent switchboards 
are a feature of the establishment, being 
constructed of slat boards firmly braced, with 
the wires running up between them. The 
arc switchboard has a capacity of 48 cir- 
cuits, or 2,000 are lights, and is fitted with 
snap switches for the ready insertion of 
ammeter plugs for determining the’strength 
of current on each circuit. 

The incandescent switchboard is arranged 
so’as to be perfectly interchangeable, and 
in case of accident to any one dynamo, an- 
other can be instantly thrown into the same 
circuit. 





Fie, 2.—Dynamo Room or THe Unrtep States Exectric Lignt Company’s PLant aT Buack Rock, Burra.o, N. Y. 


14x28x30 inches and the driving-wheel has 
a diameter of 10 feet with a 24-inch face. 
The boiler-room, which occupies a space 
50x50 feet and is separated from the dynamo- 
room by a solid brick wall, contains four 
tubular boilers 5x18 feet, fitted with four- 
inch tubes. They rest on stone foundations, 


now heating several large buildings in the 
vicinity and are contemplating the estab- 
lishment of a large central heating station 
in connection with their present plant. 
Every available foot of the floor space is 
covered with machinery, there being located 
here 14 arc light dynamos ranging from 50 


The second floor is occupied by the ma- 
chine shop, stock-room, lamp repair-room, 
and here is also one 1,000 horse-power 
Stuart heater and one 500 horse-power heater 
of the Berryman type. The feed water is 
heated through these to a temperature of 
200 degrees before entering the boilers. 
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On this floor also is located the ash pit, 
the ashes being brought from the furnaces 
in traveling buckets and dumped into a 
chute which carries them directly into the 
carts. 

The Thomson-Houston and the United 
States Electric Lighting Company have re- 
cently consolidated their interests, and Mr. E. 
C. Shaw, the former superintendent of the 
Thomson-Houston Company, under whose 
able management the business has been con 
ducted for some time past, and to whose 
efforts the present flourishing condition is 
largely due, has been appointed general 
manager of both companies. 

Mr. Shaw is a member of the Society of 
Mechanical Engineers and a thoroughly 
practical and competent man for the posi- 


tion. 
= 


The Bickford & Francis Belting 
Company. 

This firm, which is one of the old estab 
lished business houses of Buffalo, was 
founded by Mr. Richmond H. Bickford in 
1867. 

















Bett For Brusa Evectrric Licgur Com- 
PANY, BurraLo.—MApbeE By THE BicK- 
FrorD & Francis BELTING COMPANY, 
BUFFALO. 


Mr. Bickford came to Buffalo in that 
year after having had a large experience in 
the manufacture of leather belting in the 
East, and the firm was started under the 
name of Bickford & Curtis. The house has 
passed through some changes in name since 
that time, but Mr. Bickford has always been 
at the head of the firm and has established a 
reputation is the trade unsurpassed by any 
other belting manufacturer in the country. 

The building they now occupy was built 
by them in 1888; it is a six-story structure 
and affords them unrivaled facilities for the 
manufacture of leather belting of every size 
and width that is in demand. 

They have recently turned out a belt for 
the new Corliss engine now being placed in 
position at the station of the Brush Electric 
Light Company,in Buffalo, which is probably 
the largest belt ever manufactured out of 
leather. It is 1294 feet long, six feet wide, 
and required the hides of 240 cattle in its 
construction. The accompanying cut will 
give an idea of its size as compared with 
the average man. 

The firm are doing a large and steadily 
increasing business in the electrical field all 
over the country, and where their favorite 
brand, B. C. and D., appears upon a belt, 
it needs no higher recommendation as to 
quality among the users of leather belting. 
Its reputation is fully sustained in their own 
home market, which is always a sure test of 


merit, 
—_s: 


Eagle Grove, Ia., is talking of electric 
street lighting. 

It is said that a syndicate of Swiss and 
English capitalists has been formed to 
utilize a part of the falls of the Rhine, at 
Lauffenburg, for -the generation of electric 
energy. Turbines will be used and 7,000 
horse-power will be developed. 
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Queen & Company, Philadelphia. 

While the electrical industry is of com- 
paratively recent growth, yet it is interest- 
ing to note that a few of the leading com- 
panies engaged in it date back a good many 
years and were well established in business 
before electricity claimed the public mind 
to any considerable extent. 
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plete and interesting. Queen & Company 
have for a long time made a great specialty 
of equipping college laboratories with scien- 
tific apparatus of all kinds for demonstra- 
tion purposes and practical work. Many 
such installations have comprised electrical 
engireering outfits of the most complete 
proportions, the instruments baving been 


rent and electromotive force have been in- 
stalled and are in charge of competent men, 
trained specially for the work. The new 
laboratory will be of great advantage, for up 
to this year the testing and calibration of 
the Queen instruments have been attended 
to by outside parties, who for unavoidable 
reasons could not give the same attention to 
the small yet important details as they will 
now receive from the makers themselves 
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Prominent among such houses is the es- 
tablishment of Queen & Company, Phila- 
delphia, who for nearly 40 years past have 
been the leading scientific instrument house 
in the country. 

The readers of this journal doubtless know 
Queen & Company only as makers of high- 
grade electrical apparatus, such as amme- 
ters, voltmeters, galvanometers and _ resist- 
ance boxes, and it may be something of a 
surprise to learn that besides goods of this 
character they manufacture or import every- 
thing scientific, from an opera glass to a 
surveyors’ transit and from a photographic 
camera to an equatorial telescope. The 
business is divided into eight distinct de- 
partments, each one of which is conducted 
by a separate management and like so many 
different firms doing business under one 
roof. The branches are as follows: De- 
partment 1, Optical instruments ; Depart- 
ment 2, Engineering, surveying and draw- 
ing instruments; Department 3, Micro- 
scopes and accessories; Department 4, 
Philosophical and electrical instruments ; 
Department 5, Astronomical and projection 
apparatus ; Department 6, Meteorological 
instruments ; Department 7, Photographic 
apparatus ; Department 8, Chemical appa- 
ratus. It takes 16 large catalogues to ad- 
vertise the products of this firm, and when 
bound together the volume presents the ap- 
pearance of a good-sized encyclopedia and is 
most valuable for scientific reference. 

Queen & Company were for many years 
located at 924 Chestnut street, Philadel- 
phia, where alterations and enlargements 
have at times been made to meet the require- 
ments of their expanding business. It has 
been evident for several years past that the 
limit to the expansion of the building had 
been reached and that larger quarters must 
be found. It is not surprising, therefore, to 
learn that they have recently removed their 
offices, showrooms and warehouse to 1010 
Chestnut street, where a much larger build- 
ing affords the desired facilities for attend- 
ing to the vast business which comes from 
all parts of the world. The electrical de- 
partment is located on the second floor, 
within easy access by elevator, and the dis- 
play of these fine instruments is most com- 


made in Philadelphia or imported from the 
leading European manufacturers. 

The factory in which Queen & Company 
make their scientific apparatus is quite near 
the main building, at 819 Filbert street. 
Here 75 skilled mechanics are employed 
and the machinery and special tools are of 
the latest designs. A foundry is part of the 
establish ment, where all castings are made. 
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In consideration of all the important 
changes noted above, and which have been 
recently made in the establishment of Queen 
& Company, we predict for the house a 
great future. With a reputation through- 
out the whole country and extending back 
so many years, with the best facilities for 
manufacturing and exploiting their scien- 
tific apparatus, and with competent and ex- 
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The Snow Steam Pump Works, of 
Buffalo, N. Y. 

The Snow Steam Pump Works, of Buffalo, 
was organized in January, 1890, with a 
capital of $100,000. The business increased 
so rapidly that in 1891 $50,000 was added 
to the capital stock, and, to keep up with 
the rapid increase of business, $100,000 has 
recently been added, making the capita] 
stock $250,000. The business is established 
in shops unsurpassed for completeness and 
general excellence of equipment and con- 
venience of location. 

The works are situated on Snow and 
Roesser avenues in the city of Buffalo; a 
center of three trunk lines of railroads, and 
switches to connect with other roads give 
them unusual facilities for the reception of 
material and the quick transit of outgoing 
manufactures. 

As to their pumps, it is only necessary to 
state that they are mainly of the duplex 
pattern, the workmanship is of the highest 
quality and the material used the best to be 
found in the market. 

Besides the duplex pumps, the Snow 
Steam Pump Works manufacture low 
service pumps, underwriter fire pumps, 
regular pattern fire pumps, brewery, sink 
ing, marine, bilge, air, power, pressure, mine 
and waterworks pumps, in fact, special 
pumps for any particular service. In th 
underwriter fire pump the Snow Steam 
Pump Works have developed and perfected 
a pump which was specified by the Asso 
ciated Factory Mutual Insurance Companies 
and accepted and recommended by them, 
several of these pumps being now in suc- 
cessful operation. 

The rapidity with which the Snow pumps 
have taken the front rank, not only in the 
United States, but also in foreign countries, 
us England, Germany, Italy, Holland, Cuba, 
South America, the West Indies and British 
Columbia, justify their claim to superiority. 

The best talent in the United States is 
employed, and every pump is fully guar- 
anteed to perform as represented. 

—_——-c“ao—_—_ 
Fire in a Telephone Exchange. 

The branch exchange of the Metropolitan 
Telephone and Telegraph Company, at 
Eighteenth street and Broadway, New York, 
caught fire about six o’clock in the evening 
of February 13. The exchange is located 
on the top floor of a five-story building. The 
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Fig. 2.—MAcHINE SHOP OF SNOW STEAM Pump Works, BUFFALO. 


In connection with the electrical depart- 
ment a new testing laboratory bas recently 
been located at Ardmore, a few miles from 
the city. No expense has been spared to 
make this testing department so complete 
that every sort of work can be done with 
the greatest accuracy. Special dynamos, 
storage cells, special galvanometers, resist- 
ance boxes and standards of resistance, cur- 


perienced men at the head of each depart- 
ment, it does not seem possible for a house 
always successful in whatever it undertakes 
to do other than continue ut the front. The 
electrical department is being operated with 
special vigor, and the continuous run of or- 
ders, both large and small, forall instruments 
required for testing purposes speak conclu- 
sively of the standing of this great house. 


fire started on the fourth floor and worked 
its way up to the roof. After the flames 
were extinguished it was found that the 
$200,000 switchboard was but slightly dam- 
aged, the greatest loss being from water. 
The board has nearly 2,000 drops. The 
Spring street exchange picked up most of 
the damaged circuits, so that the Eighteenth 
street district was not entirely cut off, 
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Edison General Electric Company, 


Buffalo. 
The Buffalo branch store of the Edison 
General Electric Company, of which the 


nanying illustrations will give some 
s, without doubt, the handsomest es- 
shment of this kind in the city. It is 
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outdoor purposes. There are at present on 
exhibition here in the neighborhood of 50 
portables and over 100 chandeliers and 
brackets. 

The effect when these are all lighted up 
at the same time is something dazzling. 

In the basement, which extends the entire 
depth of the building, is located the store- 


. 


Cor.utiss ENGINE MANUFACTURED BY GEo. W. TiFFt’s Sons, BUFFALO. 


| in the Masonic Temple building at 

{| Niagara street, and has a frontage of 25 
fe la depth of 150 feet. 

I livided into two sections, the front 

eing occupied by the salesroom and 

th ral and private offices. The store 

tl uut has been fitted up in the best 

manner, the counters, fixtures, and 

ill the woodwork of every descrip- 


ng of natural cak. Of the offices, 
one to be reached is the general 
here are located the desks of the 


nd adjoining this in the rear and 
ed by glass doors are the private 
Mr. Henry B. Oakman and the 
agents. Here, 
has been spared,and the appoint 
n re first-class in every particular. 

store itself there is an exhibition 
f two 55 light machines run by a 10 
h ower Case engine, which furnishes 
ssary light and from which current 
d to the rear room and turned into 

ierous electroliers there exhibited. 
dynamos zre situated on the left 
hh ide from the entrance, and are run 
lem from one pulley. The switch- 
l which is also of natural oak and very 
me, is on the opposite side of the 
nd gives an excellent illustration of 
tl rking of the Edison three-wire sys- 


as elsewhere, no 


room, and here the various supplies are 
neatly stowed away in partitions reaching 
from floor to ceiling and extending along 
the sides of the room. The floor space is 
fully covered with the goods of heavier 
description. 

The store was opened September 1, 1891, 
and the business since that time has more 
than justified the expense incurred by the 
company in fitting it up. 

The Masonic Temple, in which the store 
is located, is probably the handsomest build- 
ing of the kind in this part of the country 
and has one of the latest Edison plants, with 
a capacity of about 800 lights. The fixtures 
used throughout are also manufactured by 
the Edison General Electric Company. 

Among the recent contracts closed from 
this branch is one for the North Tonawanda 
Street Railway Company. An entire Edi- 
son outfit was included. 


George W. Tifft’s Sons & Company. 

This plant is the oldest of the kind in 
Buffalo and was known 40 years ago as the 
Buffalo Steam Engine Works. 

The only Corliss engines made in this 
city are turned out at these works, and as 
an example of their quality and durability, 
it may be mentioned that the shop engine 
of this type now in use has been running 
continuously for that length of time, and is 
still in a remarkably active condition. The 
works cover about two and a half acres of 
ground and employ, onan average, about 
200 men. 

In addition to their Corliss engines the 








Fig. 2.—StTore oF Eprson GENERAL Etecrric ComMpANy, BUFFALO. 


te The wires are carried from the dyna- 
mos under the floor and run up inside of 
the switchboard, which is deep enough to 
w plenty of space in which to reach 
them if necessary. 


In the rear of the offices is the main fix- 
ture show room, and here are exhibited the 
latest designs in electroliers for indoor and 


company manufactures high speed and 
plain engines of all sizes and for any kind 
of work from 12 horse-power up. They 
also go largely into the manufacture of 
boilers, general machinery, shafting, pul- 
leys, etc., and at the present time are crowded 
to their full capacity. 

The accompanying illustration shows one 
of their Corliss engines in the process of 
being set up in the shop. 


WORLD'S FAIR NEWS. 


The prospectus of the Department of 
Electricity, which was issued on the 6th, is 
short, but contains all the information that is 
thought needful for exhibitors in this de- 
partment. The scope of the department is 
stated to be ‘‘the demonstration in actual 
operation of the commercial and economic 
applications of electricity. It is desired, 
however, to make exhaustive tests of elec- 
trical apparatus in all possible directions 
with a view to establishing the actual effi- 
ciency of the same in comparison with other 
and older methods of accomplishment.” 

Object lessons, showing the development 
of the science from its earliest stage by 
means of the historical exhibit, are also 
contemplated. 

In relation to the lighting of the grounds, 
it is stated that about 8,000 arc lamps of 
2,090 nominal candle-power each and about 
139,000 sixteen candle-power incandescent 
lamps will be needed. Besides this, from 
3,000 to 3,500 horse-power will be required 
for the operation of the machinery of ex- 
hibitors. This will be transmitted by elec- 
tricity from the central power station. In 
relation to the central station the prospectus 
says: ‘‘ To furnish and transmit this 24,000 
horse-power, the Exposition Company will 
construct a plant which, though a complete 
station in itself, will be composed of a num- 
ber of smaller complete plants installed by 
those who contract to furnish certain parts 
of the service. These plants will be pri- 
marily for the service of the Exposition, 
but are not for that purpose prohibited from 
becoming competitive exhibits as well, pro- 
vided the usual course is taken by their own- 
ers of making the proper application of ex- 
hibitors through the office of the Director- 
General.” 
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pany ata moderate price, the figures to be 
fixed hereafter. In the event that it may be 
found undesirable to combine the actual 
service machinery with the purely exhibi- 
tive generators, some acceptable site wil! be 
found for the latter within reach of power. 
Appliances and apparatus, such as electrical 
elevators, search-lights, etc., intended for 
exhibition, but offered and accepted for the 
service of the Exposition, may be installed 
wherever their service is required without 
forfeiture of their rights as competitive ex- 
hibits, provided that such outside location 
shall have been approved by the Director- 
General. 

Ample facilities will be provided for 
moving pieces of machinery weighing no 
more than 30,000 pounds. Any article 
weighing more than this will require an 
extra charge for installation. Empty pack- 
ing cases may be stored at a maximum rate 
of two cents per cubic foot; with insurance 
two and one-half cents will be the charges 
for this service. 

Foreign exhibits may be entered free of 
duty, in bond; if sold, the regular duty will be 
collected. 

In conclusion, it is stated that the officers 
of the Exposition must for obvious reasons 
assume arbitrary power in acceptance of ex- 
hibits and the allotment of space. This pow- 
er, however, will be exercised with the view 
to aiding the greatest possible number of ex- 
hibitors to make the most of the opportunity 
afforded by so great an Exposition. The 
special department rules, which have been 
already published, were appended. 

—_- 


The Short Motors in Snow. 


It appears to be a curious and interesting 
feature of the Short gearless motor that it 
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Fig. 1.—Suow Room or Epison GeneRAL ELectric CoMPANY, BUFFALO. 


Electric power, it is expected, will be used 
for the intermural railway that will consti- 
tute a part of the service of the Exposition, 
although this question has not been definitely 
settled. 

Arrangemeats for exhibition of electric 
cars in operation will also be made although 
the necessary space has not yet been located. 

Displays of electrical mining machinery 
and electrical metal working machinery will 
constitute an important portion of the ex- 
hibits in the department. 

In relation to artistic lighting effects the 
prospectus states that small chambers illus- 
trating varied effects promise to be popular 
with exhibitors and all proper aid will be 
extended by the department looking to the 
best possible results. 

The concluding paragraph of the general 
statement is as follows: ‘‘It is superfluous to 
add that every possible field of electrical 
work will be liberally considered and that 
all systems of all countries will be placed as 
favorably as possible to the end that the best 
results may accrue to the electrical people 
and the public at large.” 

The electrical building is then described 
and also the manner of securing space by 
applying to the Director-General of the Ex- 
position. In reference to the installation of 
exhibits it is stated that all electrical appa- 
ratus, excepting generators and the adjuncts 
of the generating plant, must be shown in the 
electrical building where electrical power 
only will be furnished. Generators to be 
operated by steam power cannot be installed 
in the electrical building but will be located 
at some other point. 

In reference to the much-talked-about 
question of the relation of exhibits of dyna- 
mos and the service plant, the prospectus 
says: The power station will contain the 
plant under contract to serve the Exposi- 
tion, and will probably contain the generat- 
ors of those exhibitors who contemplate 
exhibiting generating plants of sufficient 
capacity only to operate the balance of their 
exhibits in the Electrical building, and steam 
power for the running of these generators 
will be furnished by the Exposition Com- 


will operate perfectly during snow storms, 
maintaining the schedule time. The only 
reasonable explanation of this is found in 
the fact that the weight of the motor is cent- 
ered directly over the axle, so that maximum 
traction is attained. In support of this the- 
ory it is noticed that the wheels of the gear- 
less motor rarely or never slip even under 
the worst conditions of track. Another 
reason is probably found in the special con- 
trolling device used by the Short Company 
which prevents a sudden rush of current 
through the motors, which frequently starts 
the wheels to slipping and prevents them 
from taking a good grip on the rail. That 
this latter explanation has some weight is 
proven by the fact that the Short double re- 
duction motors have operated during the 
past month under especially severe condi- 
tions of track and weather. In Braddock, 
Pa., two 15 horse-power Short double re- 
duction motors are operating cars on 12 and 
13 per cent. grades during heavy snow and 
sleet storms, and without missing a single 
trip. In Cleveland, two Short motors car- 
ried a car through four or five inches of un- 
broken snow over a disused switch, and 
started up without difficulty under the same 
conditions. In Jamestown, N. Y., the 
Short double reduction motors have operated 
right through the heavy snow storms over a 
succession of grades varying from six to ten 
per cent. with sharp curves, and the railway 
peonle are surprised and delighted at their 
performance. 


oo 





The first electric railway in Russia isto be 
constructed in Kiel, a city of about 130,000 
inhabitants, on the river Dnieper. 

Ss 

A bill has been introduced in the 
English House of Commons authorizing the 
construction of a new underground electric 
railroad from Waterloo Station, under the 
river Thames, to Baker street station. The 
total length of the road is three miles and the 
line is to cost £990,000. 
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The Lake Erie Engineering Company. 

The immense strides made within the last 
few years in building up American com- 
merce on the great lakes, together with the 
unusual activity displayed by the Govern- 
ment in reconstructing the navy, has gone 
far toward the development of the manu- 
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company, expresses himself as being able 
to handle with ease anything in this line 
which may be offered. The new works, 
which have been built expressly for the 
purpose, are the corner of 
Chicago and Perry streets, and have a 
frontage of 425 feet on the former and 300 


located on 


machine has six cutting tools, two on the 
cross rail and four special ones on the main 
bed, all feeding automatically. The mill 
weighs 135 tons. 

Similar to the above in all but size, is a 
10 foot boring and turning mill, and an- 
other monster, also the production of Mr. 
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facturing interests through the West, and 
the large eastern concerns which have here- 
tofore greatly monopolized the business of 
constructing heavy machinery, are now be- 
ginning to wake up to the fact that the West 
is producing some manufacturing concerns 
which promise, in the near future, to prove 
very formidable rivals. 

Among these concerns the Lake Erie 
Engineering Company stands prominently 
to the front, and within the past year ad- 
ditions have been made to their plant and 
new machinery added, so that to-day they 
are in a position to handle contracts for the 
largest machinery turned out anywhere in 
the United States. 

The company was started 15 years ago as 





feet on the latter, and the buildings, which 
include the main building, the machine 
shops, a foundry and a blacksmith shop, 
are semi-detached, built entirely of red 
brick, iron, slate and glass, and are con- 
sidered absolutely fire-proof. 

The main building, which is 250x45 feet 
and three stories high, contains the offices, 
draughting rooms, pattern shops and store- 
rooms. The machine shop, a view of the 
interior of which is presented herewith, is 
370x180 feet, and contains some of the larg- 
est tools ever turned out for machinery 
purposes. Among these may be mentioned 
a planer weighing over 152 tons, constructed 
to plane a casting 20 feet wide, 12 feet high 
and 30 feet long. This machine runs four 
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the Lake Erie Boiler Works, and is to-day 
the largest marine boiler establishment in 
the United States. They have now gone 
into the manufacture of engines of the 
largest type, and Mr. Richard Hammond, 
the president and general manager of the 


cutting tools at once, each of which will 
cut a shaving three inches wide and one- 
quarter of an inch deep. There is also a 
large boring and turning mill, capable of 
boring or turning a fly-wheel or pulley 30 
feet in diameter and eight foot face. This 


Hammond’s ingenuity, is a horizontal bor- 
ing, drilling and milling machine, which is 
the most ingenious labor-saving device im- 
aginable. It will bore, drill, or mill the 
face of a casting—at one setting—18 feet 
long, 12 feet high and eight feet thick. The 
total weight of the tool is 90 tons. 
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300x108 feet, contains four moulding pits 
30 feet in diameter and 12 feet deep; two 
core ovens 20 feet wide, 28 feet long and 1g 
feet high ; two cupolas, one with a melting 
capacity of 30 tons per hour and the other 
15 tons, and a 20-ton hydraulic hoist for 
lifting the stock to the cupola platforms, 
The equipment includes also five traveling 
cranes of from five to 25 tons capacity, and 
six hydraulic jib cranes for handling light 
work. 

This is undoubtedly the best equipped 
and most perfectly lighted foundry in the 
country. Aside from the vast number of 
windows, the roof is almost one continual 
sky-light, the ribbed glass employed in 
this part of the construction alone costing 
$10,000. At night itis brilliantly illumin- 
ated by 200 incandescent and 12 are lights, 

The pattern shop, which, in a concern of 
this kind, is naturally a very important 
feature, is located in the main building and 
occupies the whole three floors, 150x45 feet, 
The latest improved machinery and the 
heaviest tools ever built for this class of 
work are found here. The pattern store- 
rooms occupies a space 45x60 feet on the 
three floors in the middle of the building. 

The main building is lighted by 300 in- 
candescent lamps, and the works are 
heated throughout by exhaust steam from 
the engines in the different buildings. 

No expense or pains have been spared to 
make the entire plant perfect in every re- 
spect, the total cost of the buildings and 
machinery footing up to $350,000. 

The accompanying illustration shows one 
of the 500 horse-power vertical engines, re- 
cently installed by the Lake Erie Engincer- 
ing Company, at the power station of the 
Buffalo Street Railway Company, and an- 
other just like it is now almost completed, 
and will be set up alongside of the first 
one. 

These engines are of the newest design, 
and are particularly adapted to the arduous 
work required in this branch of service. 
Some idea of the severe strain to which they 
are subjected may be gathered from the 
fact that frequently the load on them varies 
in the space of a few seconds from 30 hors: 
power to 500 horse-power, and under thes: 

- circumstances it is required that their speed 
should not vary either way over two and 
one-half per cent. 

In other words, if the engine is making 
100 revolutions per minute when the load is 

‘entirely off, it must not make less than 97 
revolutions per minute when a load of 500 


———— 
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There are also numbers of other specially 
designed tools of the most improved type, 
and a most important feature of the shop is 
an electric traveling crane with a lifting 
capacity of 35 tons. This electrical giant 
will lift the heaviest piece of casting 40 feet 
into the air, carry it from one end of the 
shop to the other, and deposit it with the 
utmost accuracy wherever desired, in the 
space of about a minute and a half, as 
easily as the average man could trundle a 
baby carriage. 

The foundry, which covers an area of 
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horse-power is suddenly thrown on. The 
governor must be, and is, capable of either 
turning on or cutting off all steam before 
the speed has varied two and one-half per 
cent. 

The rapid progress in the development 
of electrical machinery is continually widen- 
ing the field for improved designs in steam 
engines, and the old, slow speed horizontal 
engine is rapidly giving place to the less 
bulky, vertical triple expansion type, which 
gives better results, and at the same time 
insures economy of fuel and floor space, 
which, in these days of valuable property 
and close competition, are two very im- 
portant factors. 
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The John T. Noye Manufacturing 
Company. 
The original business of this concern was 
tablished in 1834, under the name of Jno. 
Noye & Sons, for the manufacture of 
ur mill machinery, and while the present 
m of The Jno. T. Noye Manufacturing 
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mpany, Which succeeded the old firm 
1882, have branched out largely into the 
nufacture of engines for other purposes, 
original business is still carried on and 
firm enjoys the reputation of being the 
st and most successful establishment in 
t line of trade. 
In 1885, when the rapidly growing elec- 
il industry was causing a demand for 
h grade engines for railway service and 
ve electric light stations, the firm added 
engine department to their already large 
nt, and went extensively into the con- 
ruction of their celebrated Rice automatic 
ch speed engine, which, since that time, 
become so intimately associated with 
success of the electric power plants 
roughout the country. 
This engine, which is conceded by ex- 
rts to be unequaled for the simplicity and 
ice of its construction lines, is now built 
1 33 different sizes, suitable for the various 
s of work demanded of it, and ranges 
1m eight to 300 horse-power. There are 
ill about 100 engines of the Rice type 
successful operation in the city of Buffalo 
ne 
In addition, the company has recently 
signed a special heavy duty high grade 
gine suitable for large electrical plants, 
1, although comparatively new in the 
irket, it is finding favor rapidly in the 
ld it was constructed to reach. There 
re already 16 different sizes of this engine 
irned out, ranging from 135 to 554 horse- 
wer. The Edison Iiluminating Com- 
iny, of Detroit, have recently putin a 
100 horse-power engine of this type, and 
are to be found at Easton, Pa., in 
lhe works of the Alsip Brick Company, of 
the Dakota Elevator, in 


thers 
Chicago, and at 
Buffalo. 

The company is now building one of 150 
horse-power for the Joplin Electric Light 
Company, of Joplin, Mo., and two tandem 
compounds of 400 horse-power each for the 
Jamestown Street Railway Company, of 
Jamestown, N. Y. 

As will be seen by the illustrations of two 
departments in the shops, the company 
have every facility for turning out their 
engines in large numbers and in the best 


possible shape. 
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A Southern Electric Road. 


The Atlanta and Chattahoochee, Ga., 
Electric Railway is under contract for an 
elaborate electrical equipment, to be in oper- 
ation by the end of February, and by that 
time it is expected that 15 miles of track will 
be completed. 

Nearly half this track will be inside the 


city limits, and the new line promises to be 
one of the most important in Atlanta. A 
feature of the equipment is the laying of the 
track with 56 pound steel rails calculated to 
stand heavy freight as wellas passenger traffic. 

The electrical equipment is of the latest 
pattern, and embraces improved appliances 
not heretofore used in Atlanta. The con- 





Mr. W. S. Atchison, the special agent of 
the Short Electric Railway Company, of 
Cleveland, Ohio, was in the city recently, 
and gave an interesting description of the 
plant and equipment which that company 
has contracted to furnish this line of 
road. 

‘*The Atlanta and Chattahoochee Railway 
will have 15 miles of track,” said he, ‘and 
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all of it will be laid with 56 pound steel rails, 
bonded up with No. 4 galvanized iron wire. 

‘The power house will be built of granite 
taken from the quarry which is in that im- 
mediate neighborhood, and will be 60x100 
feet. The equipment will consist of two 
150 horse-power Reynolds-Corliss engines 


and four 150 horse-power steel return tubular 
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The Patent Office. 
Commissioner Simonds. of the Patent 
Office, submitted his annual report to Con- 


gress on January 30. The report recom- 
mends the following amendments to the 
Patent and Trade Mark law: 

First—That no improvement shal be patentable 
which has been, for more than two years before ap- 
plication for patent thereon, disclosed in any patent 
or printed publication issued in this country. 

Second—That a patent shall not expire with the 
expiration of a prior foreign patent for the same 
invention. 

Third—Compelling an applicant to take action 
upon his application at least once in every six 
months, in lieu of once in two years, as at present; 
and that a patent shall in no case live for more than 
20 years from the date of the first application. 

Fourth —Requiring patent licenses to be recorded 
the same as assignments and grants. 

Fifth—Putting aliens upon the same footing as 
citizens as to the filing of caveats. 

Sixth—Abolishing interference contests in the 
Patent Office and relegating them to the courts 

Seventh—Requiring a fee of $10 for every appeal 
or petition taken from a primary examiner directiy 
to the Commissioner of Patents. 

Eighth—Providing that no damages or profits 
shall be recovered in a suit for infringement except 
such as accrue within the six years last preceding 
the bringing of the suit. 

Ninth—Providing that an injunction issued by a 
court against the transfer of a patent may be reg- 
istered in the Patent Of‘fice and thereupon be con- 
structive notice to all the world. 

Tenth--Giving courts of equitable jurisdiction 
power to pass on the title to letters patent in a 
proper case without any action on the part of the 
defendant. 

Eleventh—That the Commissioner of Patents 
may refund to the payer money paid into the Patent 
Office by mistake. 

Twelfth—Defining the duties of the Assistant 
Commissioner of Patents. 

Thirteenth—Permitting registry of trade marks 
which are used in commerce between the States, the 
permission now being restricted to trade marks 
used in foreign commerce or in commerce with the 
Indian tribes. 

The following isa summary of the business 
of the office during the last calendar year: 
Total number of applications received, ex- 
cluding applications for the registration of 
trade marks and labels, 40,552; total number 
of patents granted, 23,244; total number of 
registrations, 1,899; total receipts, $1,271,283: 
total expenditures, $1,139,713; leaving a sur- 
plus of $131,572; making a total balance in 
the Treasury to the credit of the patent fund 
of $4,004,317. 

Patents were issued to the residents of the 
several States and Territoriesas follows: Ala- 
bama, 82; Arizona Territory, 9; Arkansas, 
103 ; California, 622; Colorado, 199; Con- 
necticut, 733; Delaware, 34; District of 
Columbia, 219; Florida, 52; Georgia, 124; 
Idaho, 14; Lilinois, 1,968; Indian Territory, 
6; Indiana, 570; Iowa, 427; Kansas, 263; 
Kentucky, 195; Louisiana, 122; Maine, 142; 
Maryland, 294; Massachusetts, 2,122; Mich- 
igan, 752; Minnesota, 352; Mississippi, 63 ; 
Missouri, 786; Montana, 42; Nebraska, 191; 
Nevada, 10; New Hampshire, 144; New 
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tracting firm is the Short Electric Railway 
Company, of Cleveland, Ohio. The pro- 
jectors of the line are Mr. C. J. Simmons 
and Dr. Baker, who built the road, not with 
Northern capital, but with their own re- 
sources and the assistance secured along the 
line. Mr. C. J. Simmons, of the Atlanta and 
Chattahoochee River Railroad Company, 
has just returned from New York and Cleve- 
land, where he went to buy the electrical 
equipment for his line. 


boilers, with duplex pumps and feed water 
heaters. The electrical equipment will con- 
sist of two 150 horse-power Short dynamos, 
with full station apparatus. 

‘‘The car equipment will consist of twenty 
20 horse-power Short gearless motors placed 
on 10 cars. Four will be closed and six open 
cars of J. G. Brill’s best make. The closed 
cars will seat 40 and the open cars will seat 
50 people nicely. Over 100 persons may 
be crowded on them.” 


Jersey, 960; New Mexico, 14; New York, 
8,907; North Carolina, 76; North Dakota, 
29; Ohio, 1,518; Oklahoma, 6; Oregon, 71; 
Pennsylvania, 2,197; Rhode Island, 290; 
South Carolina, 49; South Dakota, 53; 
Tennessee, 161; Texas, 330; Utah, 25; Ver- 
mont, 55; Virginia, 165; Washington, 79; 
West Virginia, 74; Wisconsin, 526; Wyo- 
ming, 3; United States Army, 5; United 
States Navy, 8. Total, 21,236. The total 
number issued to foreigners was 1,298, 
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The Niagara Falls Tunnel. 

A matter of great and rapidly growing 
interest to power users throughout the 
country, and one of special importance to 
the manufacturing industries of Buffalo, is 
the work now under way on the celebrated 
tunnel at Niagara Falls which, when com- 
pleted, is destined to prove such an import- 
ant factor in the future development of 
transmission of power by electricity. As 
the city of Buffalo will probably be the first 
of our manufacturing centers to feel the 
benefits of this mighty agency, which has 
been allowed to lie dormant for so many 
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Messrs. Rogers and Clement, the con- 
tractors, attribute the good work done 
under the many adverse circumstances, to 
the excellent system in vogue and the supe- 
rior grade of workmen employed. 

Unless some unexpected difficulties arise, 
the entire work will probably be finished by 
September, 1892, and so confident of this do 
the managers feel that they have already con- 
tracted to furnish power to one corporation 
next Autumn, and stand ready to make 
other similar contracts. 

In the power station, located at shaft No. 
2, are eight 100 horse-power boilers, built by 
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years, a few words of description of what 
is being done on this great engineering work 
may prove interesting at this time. 

The firm of Rogers & Clement secured 
the contract for the work from the Niagara 
Falls Power Company on September 12, 
1890, and actual operations were begun in 
October of the same year. A canal, 1,200 
feet long and 200 feet wide at the outer end, 
was started from the upper river level above 
the falls. This canal was gradually nar- 
rowed until at the inland end the width was 
100 feet. At this point a shaft was sunk. 
The tunnel, which is 6,700 feet long, empties 
into the river below the falls, not far from 
the small suspension bridge. 

The mouth of the tunnel is 214 feet below 
the top of the river bank and ascends from 
that point to the shaft at the end of the 
canal on a grade of 36 feet to the mile. 

Shaft No. 1 is 206 feet deep, and at a 
depth of 105 feet from the surface great 
difficulty was experienced from the exces- 
sive flow of water, which at this point 
averaged 800 gallons per minute 

In shaft No. 2, which is 196 feet deep, 
the flow was not so great, averaging about 
600 gallons per minute, and very little 
trouble from this cause was encountered 
below 70 feet from the surface. 

The great quantity of water made the 
fitting up and sinking of shafts Nos. 1 and 
2 very tedious and expensive work, but the 
portal shaft, or ‘‘ zero” as it is called, work 
on which was begun in February, 1891, 
was sunk rapidly and with very little inter- 
ruption. 

Owing to the dangerous nature of the 
rock encountered, it was found necessary 
to prop with heavy timbers close up to the 
cuttings in advance of the brick work, and 
work progressed very slowly up to July, 
1891, from which time much better progress 
was made. 

As the work progressed it was found 
necessary to make several changes in the 
original plans, the final ones being adopted 
in June, 1891. 

The method used for boring the headings 
was the American center cut system, four 
drills being used in the portal heading and 
two in each of the others. The rock in the 
portal and part of shaft 1 was hard lime- 
stone and in both headings of shaft 2, Utica 
slate. 

The best record for speed, and one which 
probably equals anything heretofore ac- 
complished in tunneling, was made in the 
portal heading between November 28 and 
December 24, 1891, on which date the last 
heading between the upper and lower shafts 
was broken through. In this time, 264 days, 
a progress of 838 feet was made. 


WORK ON THE GREAT TUNNEL AT NIAGARA FALLS. 


the Porter Manufacturing Company, three 
18x30 inch Rand duplex air compressers, 
a Thomson-Houston electric light plant, by 
which the tunnel is lighted throughout, and 
a sawmill with a capacity of 20,000 feet per 
day. 

The shafts are fitted with Otis automatic 
hoisting engines, shafts Nos. 1and 2 having 
double cages and shaft zero a single cage. 
The pumping plant at shaft 2 consists of 
four No. 7 and one No. 9 Cameron pumps, 
and at shaft No. 1 of two No. 7 and two 
No. 9 Cameron’s, and three Snow pumps. 

At shaft 1 there auxiliary 
boiler plant of two 60 horse-power boilers, 


is also an 
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and at shaft zero one 75 horse-power boiler 
for supplying steam to the pumps and 
hoisters. 

The drills used on the work were 25 
‘little giants,” No. 3},made by the Rand 
Drill Company, and three Sergeant drills. 
The explosive used for sinking the shafts 
through hard rock was a special high 
‘‘rack-a-rock,” and in driving the headings, 
Forcite powder. 

On the whole, the great undertaking is 
progressing in the most favorable manner, 
and that the power from the falls will be in 
use in Buffalo within the present year is 
now almost an assured fact, and from the 


success already met with in the tests of 
transmissions of power by electricity, there 
is every reason to believe that the time is 
not far distant when the sturdy old giant 
of the falls will be bound hand and foot by 
the electric wire, and by its means his im- 
measurable power will be diverted over 
many miles of territory and utilized, as it 
never has been, in performing the numerous 
functions demanded of it in this progress- 


ive age. 
ee 


The Electrocution Press Gag 


Amendment. 

Governor Flower, of New York, on the 
4th inst., signed the Stein amendment to the 
electrical execution act and it now becomes 
the law. 

The following is a full text of the amend- 
ment: 

Secticn 1, Section 507 of the Code of 
Criminal Procedure is hereby amended so 
as to read as follows: 

**Sec. 507. It is the duty of the agent 
and warden to be present at the execution 
and to invite the presence, by at least three 
days’ previous notice, of a Justice of the 
Supreme Court, the District Attorney, and 
the Sheriff of the county where the convic- 
tion was had, together with two physicians 
and 12 reputable citizens of full age, to be 
selected by said agent and warden. Such 
agent and warden must, at the request of the 
criminals, permit such ministers of the gos- 
pel, priests or clergymen of any religious de- 
nomination, not exceeding two, to be present 
at the execution, and in addition to the per- 
sons designated above, he shall also appoint 
seven assistants, or deputy sheriffs, who 
shall] attend the execution. He shall permit 
no other person to be present at such execu- 
tion except those designated in this section. 
Immediately after the execution a_post- 
mortem examination of the body of the 
convict shall be made by the physicians 
present at the execution, and their report in 
writing, stating the nature of the examina- 
tion so made by them, shall be annexed to 
the certificate hereinafter mentioned and 
filed therewith. After such post-mortem 
examination, the body, unless claimed by 
some relative or relatives of the person so 
executed, shall be interred in the graveyard 
or cemetery attached to the prison, with a 
sufficient quantity of quicklime to consume 
such body without delay; and no religious, 
or other services shall be held over the re- 
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The Kellogg Iron Works, Buffalo. 

Among the leaders of the younger indus. 
tries of Buffalo we take pleasure in mep. 
tioning the Kellogg Iron Works, who ep. 
tered the field a few years ago in small 
quarters and with few men, while now they 
occupy three commodious buildings, one 
being entirely of iron and steel and of their 
own make, with nearly a half-acre under 
Toof, a large number of hands steadily em. 
ployed, and their buildings equipped with 
latest modern machinery adapted to their 
work. 

Upon the entrance of the electric railway 
in their city, with characteristic enterprise, 
after looking over the ground and conclud. 
ing there was room for yet another manu- 
facturer of metal work for electric railways, 
they decided to extend and equip their works 
specially for that line of work and to enter 
the field. 

That this was a wise conclusion may be 
judged from the fact that while heretofore 
this was their dull season, they are now 
running with a full force, mainly on clec- 
tric railway work. At the power station of 
the Buffalo Railway Company you will see 
the largest electric traveler in the State, 
This is their work. Also look at the iron 
and steel work in the ‘‘ hole in the ground” 
in the rear of the power house ; trolley poles 
on Main, Sycamore and Washington streets ; 
new and reconstructive work on the bridges 
on Main, Perry and Elk streets. While 
they give this class of work their special at- 
tention, they are glad to furnish plans and 
estimates for roofs, iron buildings and kin- 
dred structures, and during the year 1891 
supplied the metal work for two Govern- 
ment and three New York State armorics. 

We give herewith a view of the line con- 
struction on Sycamore street, showing one 
form of pole made by the Kellogg Iron 
Works. 

They extend a cordial invitation to “call 
and get acquainted,” and we think, if you 
will accept, you will be well treated at their 


hands. 
a 


The Philadelphia Bulletin states that 
Chauncey M. Depew, in an address to ruil- 
road men, expressed the opinion that every 








mains after such execution, except within 
the walls of the prison where said execution 
took place, and only in the presence of the 
officers of said prison, the person conducting 
said services, and the immediate family and 
relatives of said deceased prisoner. Any 
person who shall violate or omit to comply 
with any provision of this section shall be 
guilty of a misdemeanor.” 

Sec. 2. This act shall take effect imme- 
diately. 


+ 

There was quite a serious fire in the 

Rutland, Vt., Herald building on the 5th 

inst., and among the sufferers was the Rut- 

land Electric Light Company and M. J. 

Francisco & Son, having offices in the 
building. 
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railroad in the country would be run by elec- 
tricity within the next 25 years, and far-sce- 
ing men in the railroad business are begin- 
ning to look forward to the time when the 
locomotive will be a thing of the past and to 
prepare for the coming change. 
eo __—. 
The Boston News Bureau states that 
a good authority says that the New York 
Edison Illuminating Company earned last 
year enough to) pay fixed charges, four per 
cent. dividends, and to carry over a very 
satisfactory surplus, and that the directors 
feel that the business has reached a point 
where they will be justified in increasing 
the dividends to five per cent. 
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The New York Car Wheel Works, 
Buffalo, N. Y. 

Electricity as an element constitutes the 
basis of many different branches of industry, 
and binds them so closely together that one 
cannot be engaged in the pursuit of any par- 
ticular line without becoming interested in 
its application to all other needs, Thus, the 
men who are perfecting motors are inter- 
ested in the latest discoveries in the applica- 
tion of this subtle force to economical light- 
light” investigators eagerly 
watch the development of ‘‘ power” workers. 


ing, as the 
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the practical and economical operation of an 
electrical motor (and economy in operation 
is what makes the success of any device) 
than the wheels. This may not at once 
strike the theorist, nor even the men more 
practically employed in the application of 
the results of the theorist to the uses of com- 
merce, but such, nevertheless, is the case. 
It could not fail to occur to any man 
versed in mechanics that elliptical wheels 
would be worse than useless, and that to 
gradually reduce such a form to a circle 
would only make them less pernicious in 


tundity precludes the idea of making the 
process applicable to a large output and at a 
cost that would not add too largely to the 
selling price of the wheels. Furthermore, 
these machines were all constructed to grind 
wheels after they had been placed on axles. 
As wheels cast in the same mould will vary 
in circumference, one from the other, as 
much as ,; of an inch in cases, due to 
changing conditions of expansion and con- 
traction in pouring and cooling, it can be 
imagined whata variety of differences are 
found in a lot of 100 wheels. With a great 
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The practical and successful application 

f electricity is dependent in a very great 
legree on proper mechanical conditions. 
The discovery of what conditions are best 
suited to perfect operation by electricity 
has puzzled investigators more tkan the 
theory of what might be accomplished by 
this willing agent. 

In view of these facts, it will be interest- 
ing to the electric light men assembled in 
convention at this time to know something 
of what has been done by a Buffalo concern 
n the development of perfect mecbanical 


ecrpod Re 


conditions as applied to the employment of 
electricity in the propulsion of street cars. 

It will be admitted by all that in the 
equipment of an electrically propelled car 
the motor does not constitute all requisites 
to perfect and economical operation. The 
attention of electricians is just as closely 
drawn to parts with which the motor con- 
nects; and necessarily so, for the efficiency 
of a design depends on its ability to per- 
form a given work. 

There is no feature in the construction of 
a car which plays a more important part in 


definite proportion. The only form which 
will give perfect results is absolute rotund- 
ity. How many wheels are absolutely 


round as they come from the foundry, the , 


condition in which they are used by the ma- 
jority of electrical railways? Many are 
simply modified ellipses and in that form 
impose conditions on the motor not taken 
into calculation in its application, and which 
must necessarily result in undue expendit- 
ure of power and money. 

The wheel must be treated mechanically 
to obtain perfect rotundity, but the difficulty 


deal of time and labor wheels can be gauged 
as to diameter and paired before being 
pressed on axles, but, as a matter of fact, this 
is not done with any degree of thoroughness, 
and the consequence is that in almost every 
case, wheels on the same axle vary in cir- 
cumference, one from the other, one-quarter 
to one-half an inch. To grind two wheels 
differing thus to the same identical diameter 
after being pressed on an axle, it is obvious 
that more metal must come off the larger 
than the smaller one. There is, therefore, 
much undue waste of chilled or wearing 


Fic. 2.—PLANT oF THE New York Carn WHEEL Works, Burrao, N. Y. 


in the way of. attaining this result as a com- 
mercial success with chilled cast iron wheels 
has been overcome, it is claimed, by but one 
concern in the country, and that one is the 
New York Car Wheel Works, of Buffalo, 
i 

The chilled surface (or tread) of the wheel 
is so hard that steel cutting tools have no 
effect upon it and it is impossible to turn 
the metal off in any lathe. Various machines 
have been devised for treating chilled iron 
with emery wheels, but in all of them the 
time taken to bring the wheel to perfect ro- 


surface in the large wheel, besides an im- 
portant increase in the time required to 
bring both to the same diameter. 
Recognizing all these facts and determined 
to perfect a machine which would rapidly 
and economically grind wheels before being 
pressed on axles, Mr. P. H. Griffin, president 
of the New York Car Wheel Works, set to 
work some years ago iovestigating machines 
already designed, building experimental ma- 
chines, and spent much time and money un- 
til, finally, his efforts were entirely success- 
ful, and to-day his company controls the only 
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machine which will grind car wheels abso- 
lutely true on a basis of efficiency and econ- 
omy that makes it possible to treat the en- 
tire output of a foundry at a cost that adds 
but slightly to the expense. An illustration 
of the machine is given herewith, and its de- 
tails will be understood without any lengthy 
explanation. The car wheels are placed on 
expanding self-centering mandrels and re- 
volved. Emery wheels revolving in the op- 
posite direction are brought in contact with 
the chilled surface or tread, and the work is 
completed with a minimum of labor and ex- 
pense, After being ground the wheels are 
gauged and stenciled with numbers indicat- 
ing their exact diameter, so that in pairing 
them it is only necessary to pick out wheels 
of certain gauge numbers. 

It is unnecessary to dwell here on the 
benefits resulting from the use of absolutely 
perfect wheels in electrical service. A com- 
parison of the results they give with the re- 
sults obtained from using mismated wheels, 
the peripheries of which bear no true rela- 
tion to the center, demonstrates conclusively 
what an immense gain is made by the use of 
the former in saving of power and life of 
wheels. Smoother riding cars, less duty 
imposed on the motor, better contact with 
rails, are a few points that may be men- 
tioned in passing. 

As stated in the beginning of this article, 
perfect mechanical conditions must exist be 
fore proper results can be obtained in the 
manipulation of electricity in any field; and 
any device calculated to bring about such 
conditions, is worthy the attention of all 
men engaged in the study of electricity as 
applied to the various needs of mankind. 

These facts are being appreciated by me- 
chanics and electricians all over the coun- 
try, as indicated by the fact that the wheels 
of this company are being used by 150 of 
the leading electric and horse car lines in the 
United States and Canada, and by nearly all 
the car builders. This company has designed 
wheels for special electric service, and are 
frequently consulted as to what is best suited 
for certain requirements of electrical traction. 


=e 


The Consolidation. 

The Edison-Thomson-Houston agreement, 
as published in the ELectricaL Review 
last week, has been made public. Thereare 
no important changes in the terms as then 
presented. The agreement is dated February 
9, and stocks must be deposited by April 15. 
The agreement becomes operative on the de- 
posit of a majority of both stocks. 











Newspaper Indictments and the 
Electrocution Act. 


The absurd indictments pending against 
the editors or business managers of news- 
papers in New York, have been dismissed 
on motion of the district attorney before 
Judge Martine in the General Sessions. Mr. 
Nicoll, said, ‘‘If your Honor please, the 
statute upon which these indictments were 
founded having been repealed without reser- 
vation or saving clause, these prosecutions 
necessarily fall to the ground. 1, therefore, 
recommend the dismissal of these indict- 
ments.” Judge Martine granted the motion. 
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There is food for the student of every 
branch of electricity in the REviEw this 
week. 





Every toiler in electrical development 
should be proud of his calling. He may also 
take commendable pride in a field that pro- 
duces such an interesting and creditable pub- 
lication as the Decennial Number of the 
ELECTRICAL REVIEW. 





Mr. M. H. deYoung, editor and publisher 
of the San Francisco Chronicle, has written 
an article on ‘‘The Columbian World’s 
Fair” for the current issue of the Cosmopoli- 
tan. This is the most comprehensive and 
interesting story of the Fair that has yet 
appeared. 





It is stated that the Sixth avenue surface 
road in this city is likely to adopt the trolley 
system for motive power shortly, and the 
mossbacks have commenced to howl. One 
of our enlightened contemporaries says that 
‘* when that comes about the people will have 
ceased to exercise the right of suffrage and 
bemp will have outgrown cultivation.” 

Why not go further, brother, and invoke a 
special act of Providence ? 





The influence of President Huntley and 
the National Electric Light Association, is 
being felt in unexpected quarters. The 
daily press has been initiated to such an ex- 
tent that the Buffalo Zvpress rises to remark 
that: 

The ranks of the electricians may well 
be swelled by the brightest young men who 
have a taste for science and the good gift of 
capacity for hard work. To such, the career 
of practical electrician seems to us one of 
the most brilliant which American oppor- 
tunity anywhere offers. 





The cable between Nassau, in the Baha- 
mas, and Jupiter, Fla., just completed and 
opened for business, will doubtless prove of 
much value to Americans as well as to our 
island neighbors, owing to the growing in- 
tercourse which has been opening up during 
the last few years. These islands are now, 
in reality, commercial dependencies of our 
republic, andtheirpractical interestsare very 
largely dependent upon their business rela- 
tions with this country. Here it is that they 
find their best market for their products, 
which will be materially enlarged by the 
greater facility of intercourse given by the 
new cable. Nassau has become a very pop- 
ular Winter resort for Americans, even 
though it has taken a month of time for 
communication between New York and 
Nassau. The reduction of this time should 
materially increase the number of tourists 
from the States. 





The growth in the business of the great 
electrical corporations, the Edison, Thomson- 
Houston and Westinghouse Companies, in 
the last year or two has been something 
enormous, and, if we mistake not, the year 
‘92 will show even more remarkable prog- 
ress, All of these companies have greatly 
enlarged their field of operations, and there 
is very little territory on this continent that 
is not now covered by their ever-persistent 
agents. The South and the West particu- 
larly have been large consumers of the pro- 
ducts of the factories of these concerns, and 
the prospects of business in these sections is 
very promising indeed. The Thomson- 
Houston Company has, for some time past, 
been seriously considering the idea of locat- 
ing a factory at the West to accommodate 
the trade so rapidly increasing there. These 
companies have not only enlarged their 
range of territory, but have added one after 
another the manufacture of the various sup- 
plies and appliances, used in the work of con- 
struction. This has brought about a greater 
uniformity in their character and an im- 
provement in the average quality. Whilst 
this policy has seriously affected many 
weaker dealers in these commodities, the 
stronger concerns have been benefited by 
having the cheap, unreliable trash wiped 
from the field of competition. Thisis the 
age of concentration, and it can be looked 
forin the electrical as well asin all other 
industries. 
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ABOUT OURSELVES. 

The ELECTRICAL REVIEW has passed the 
tenth mile-post of a successful career. 

It presents to its readers in this Decennia] 
Number an electrical feast. 

The history of the Review is practically 
a history of electricity; aside from the tele. 
graph, all of the great industrial electrical 
improvements have had their chief develop. 
ment during its life. 

It has told in its pages an interesting story 
of electrical progress. 

It has witnessed the growth of the tele- 
phone, the electric light and electric rail- 
roads, and discussed with enthusiasm every 
step forward. 

It has recorded the 10,000 and more 
inventions which have contributed to the 
great progress in the art. 

To-day it invites its readers to feast their 
eyes upon the retrospect, and points out the 
landmarks which glow the brightest—phos. 
phorescent with the eternal fire and genius 
by which they were warmed into birth. 





Now that the press gag clause of the 
Electrocution Law of New York is out of 
the way, we expect soon to see the entire 
unwise act repealed. Already a resolution 
has been introduced in the Legislature for 
that purpose, and we heartily commend 
the motive. The result of the report of the 
first electrocution to which reporters were 
admitted has been to clearly show that the 
matter is but an experiment, a horrible exper- 
iment, upon human flesh, with no advantages 
apparent over the old method of hanging, 
indeed, with many decided disadvantayes, 
such as the necessity for the employment of 
experts, the difficulty of determining the 
proper amount of electromotive force to be 
applied in each case, the numerous pre- 
liminary operations to be employed in 
preparing the victim, etc. Why the great 
State of New York should go any further 
in trying to solve a problem which, when 
solved, would not have advanced civilization 
one step, is difficult to understand. The law 
was conceived by cranks, has been carried out 
under the supervision, very largely, of the- 
orists, and these would-be reformers should 
now be set to the right-about to employ their 
little minds upon subjects less revolting to 
public decency and modern thought. 








The treatment which electric light com- 
panies in some of our large cities have re- 
ceived from the powers that be has been so 
entirely at variance with the principles of 
equity and justice, that it is remarkable 
indeed, in some cases we might say scan- 
dalous. Plants have been established in 
these cities with a vast outlay of capital, and 
that when the future of electric lighting was 
not so assured as now; and from the outset 
an unreasonable and ruinous competition 
with gas was fostered by those controlling 
street lighting contracts, notwithstanding 
the great mass of testimony as to the greater 
desirability of the electric light. It was a 
hard struggle, and early the hope of divi- 
dends dwindled and faded away. Then 
came the underground question, and, in- 
stead of awaiting the results of the experi- 
ments which the companies had early under- 
taken with that spirit of enterprise and 
progress which has characterized them 
throughout, they were forced into prema- 
ture action which proved as unavailing and 
needless as it was costly, and the unfor- 
tunate companies had to foot the bills. 
This ‘‘ stand and deliver” policy bas been 
continued to date, and prices have been 
forced down even to below the cost of produc- 
tion by methods worthy of Chatham street 
of the old days; a return to gas has in some 
instances been used to squeeze these compa- 
nies to a surrender of the last penny of 
profit. It has been a case of the nether 


millstone—on the one hand the impossibility 
of giving up business — to the many in- 
terests embarked, and on the other hand an 
utter disregard of all that is right and just. 
Meanwhile, the politician flourishes as the 
benefactor of a community which owes so 
much in the improvement of the conditions 
of life to his defrauded victims, 
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THE EXECUTIVE COMMITTEE OF 
THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


BIOGRAPHICAL SKETCH OF THE CONTROL- 
ING BOARD OF THIS PROSPER- 
OUS ORGANIZATION, 


C. R. HUNTLEY, BUFFALO, N. Y. 

C. R. Huntley, president of the National 
Electric Light Association, is a native of the 
State of New York, having been born in 
West Winfield, Herkimer county, on October 
12, 1854. He is secretary and general man- 
ager of the Brush Electric Light Company, 
of Buffalo. Prior to his becoming inter- 
ested in electric lighting he was connected 
with the petroleum business, both as a pro- 
ducer and as a general broker. In 1888 he 
became secretary of the Brush Company, 
and a year Jater was made its general man- 
ager. He is a prominent member of the 
New York Electric Club, as well as of sev- 
eral other technical associations. Mr. Hunt- 
ley first served as chairman of the executive 
committee of the National Electric Light 
Association, and at the Providence Conven- 
tion, held last February, was elected presi- 
dent. His administration has been a most 
successful one, the semi-annual convention 
at Montreal being one of the most interest- 
ing and noteworthy meetings held by the 
The finances of the Associa- 
tion will be turned over to his successor in 
a more flourishing state than ever before. 
Mr. Huntley is quite a young man and is 
extremely popular with all his associates. 


JAMES I. AYER, ST. LOUIS, MO. 


Association. 


Mr. James I. Ayer, the first vice-presi- 
dent of the Association, although yet a 
young man, has had quite an extensive 
experience in the electrical field, which 
dates back to the time that the infant, so to 
speak, was in its swaddling clothes. Lle 
entered the service of the Jenney Electric 
Company as general agent in 1885, and 
served in that capacity till 1889, giving also 
much personal attention to the practical 
electrical engineering work in connection 
with their large business in the construction 
of central station plants throughout the 
country. In 1889 he was engaged to build 
What is known as the Municipal Electric 
Lighting and Power Company’s plant, in 
St. Louis. Mr. Ayer severed his connection 
with the Jenney Company and assumed 
absolute charge of the construction of this 
station, to-day one of the largest in this 
country and a modelin many ways. On the 
completion of this task, and it proved far 
from an easy one, he accepted the manage- 
ment of the company, and has since re- 
taincd this important position with the 
most gratifying success. Mr. Ayer is a 
hard student and prominent in mechanical 
and electrical engineering circles, being : 
member of the American Society of Me- 
chanical Engineers, an associate member of 
the American Society of Electrical En- 
gineers and a member of the Engineers’ 
Club, of St. Louis. 


M.J. FRANCISCO, RUTLAND, VT. 


Mr. M. J. Francisco, the second vice- 
president of the National Electric Light 
Association, was born at West Haven, Vt., 
August 5, 1835. He entered Oberlin Col- 
lege in 1852, and returned to Vermont in 
1859. In 1863 he married a daughter of 
Israel Holmes, one of the founders of the 
well known house of Holmes, Booth & 
Haydens. In 1864, with the co-operation 
of a number of prominent men, he organ- 
ized the Pennsylvania College of Trade and 
Finance, at Harrisburg, over which he pre- 
sided until failing health compelled him to 
return to Vermont. Mr. Francisco is also 
prominently known for his connection with 
the insurance interests of his State, and for 
a famous argument which he made _ before 
the joint committee of the Senate and 
House on the ‘ Valued Policy Bill.” In 
1876 Mr. Francisco met with an accident 
which compelled him to relinquish business 
for two years, and necessitated a voyage to 
Europe. In 1884 he was elected president 
of the Holmes & Briggs Manufacturing 
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Company, of New York, since which time 
he has been closely identified with many 
financial and manufacturing corporations 
in Vermont, Connecticut and New York 
He isa member of the American Institute 
of Electrical Engineers, the New York 
Electric Club, and of the New England 
Electric Exchange. In 1887 he was elected 
president of the Rutland Electric Light 
Company, a position which he still holds. 
At the convention of the National Electric 
Light Association, at Kansas City, he was 
made a member of the executive committee, 
and at the Providence Convention was 
elected second vice-president. Mr. Fran- 
cisco is prominently known by his exposures 
of the ‘‘ Fallacy of Municipal Ownership,” 
the papers and articles he has written on the 
subject having given him a wide fame. 


GEORGE F. PORTER, NEW YORK. 

Mr. George F. Porter, the secretary of 
the Association, was born in Pittsburgh, 
Pa., March 12, 1855, and graduated from 
the public schools of that city in 1871. He 
then entered the profession of civil and 
mechanical engineer, which he followed 
until 1873. After this he engaged in the 
iron business until the Fall of 1875, and it 
was while pursuing this calling that Mr. 
Porter began his electrical work, as part of 
his duties were those of a telegraph opera- 
tor. He was engaged in the railroad busi- 
ness until the Spring of 1887, being with 
the Pullman Palace Car Company and 
located at the Philadelphia office. Shortly 
afterwards, Mr. Porter again entered the 
iron business, remaining until January, 
1883, excepting about one year, when he 
was in the engineering department of the 
Pittsburgh and Western Railroad. From 
1883 until a short time ago Mr. Porter was 
in the carbon business, excepting about a 
year and a half, when he held a position in 
the Philadelphia office of the Westinghouse 
Electric Company. Mr. Porter is a charter 
member of the New York Electric Club. 
His recent appointment by President Hunt- 
ley to the position of secretary of the 
National Electric Light Association gave 
great satisfaction to the electrical field, and 
the development of the Association during 
Mr. Porter's short regime has shown that this 
confidence was not misplaced. 


CHARLES R. FABEN, JR., TOLEDO, O. 


Mr. Charles R. Faben, Jr., of Toledo, O., 
has been interested in the gas industries of 
the country since February, 1868. He went 
into the employ of the Toledo Gas Light 
and Coke Company immediately after leav. 
ing school, and in January, 1877, assumed 
the duties of superintendent and engineer 
of that concern, positions which he still 
holds. 
tion matters for many years, and is a past 
president of the Western Gas Association, 
and also of the Ohio Gas Lighting Associa- 
tion. Mr. Faben’s interest in electrical 
matters is very great, although his duties 
have been such as to prevent his activity in 
the electrical field being as extended as he 
would like. In June, 1887, when the 
Western Electric Light and Power Com- 
pany, of Toledo, O., began operations, Mr. 
Faben was delegated to the general mana- 
gership of the company. He still occupies 
the same position. He joined the National 
Electric Light Association at the Niagara 
Falls meeting in 1889, and was made a 
member of the executive committee of the 
Association at that time. At the meeting 
of the Association in Providence last Feb- 
ruary, Mr. Faben was again appointed a 
member of the executive committee. 


JOHN A. SEELY, NEW YORK. 


He has been active in gas associa- 


Mr. John A. Seely, who is one of our best 
known electrical engineers, began his elec- 
trical career with the American Union Tel- 
egraph Company in 1879. In 1880 he was 
engaged as electrician of the City and Sub- 
urban Telegraph Company, of Cincinnati, 
O. This position he filled until 1882, when 
he resigned to accept a place with the Metro- 
politan Telephone and Telegraph Company, 
of New York. He was engaged with this 


company, as general inspector, from 1882 
to 1883, and was then promoted to the posi- 


tion of electrician, which he held until 1889. 
Mr. Seely resigned from the telephone busi- 
ness to enter the electric light field, where 
he has made a name for himself as an en- 
gineer of marked ability. Mr. Seely is a 
well known member of the New York 
Electric Club, and is at the present time 
filling the following positions: General 
manager of the Complete Electric Construc- 
tion Company, of New York; secretary of 
the Heisler Electric Light Company, of 
Union, N. J.; secretary of the Rockaway, 
N. J., Electric Light Company ; president 
of the F. M. Ricketts Cable Laying Com- 
pany, of New York; president of the Seely 
& Taylor Manufacturing Company, of New 
York, and president of the Newtown Elec- 
tric Light Company. In all of these organ- 
izations Mr. Seely is a stockholder to a 
considerable extent. 


A. M. YOUNG, WATERBURY, CONN. 


Mr. A. M. Young, of Waterbury, Conn., 
like many another famous man, began his 
career in electricity as a telegraph operator, 
at Fort Plains, N. Y., in 1870. He was 
transferred, from time to time, to Saratoga, 
Syracuse, Albany, Buffalo and New York 
city. In March, 1878, Mr. Young assumed 
the management of the Waterbury Auto- 
matic Sigpal Telegraph Company, which 
was a company organized in Waterbury, 
Conn., for operating the Watkins system 
of automatic fire alarm and telephone sys- 
tem. In 1883 this company was amalga- 
mated with the Connecticut Telephone 
Company, of New Haven. Mr. Young 
continued in the management of the tele- 
phone business for that section of the State 
until 1888. In 1883 he organized the Con- 
necticut Electric Company, which built an 
electric light plant at Waterbury, using 
the Thomson-Houston system of arc light- 
ing and the Edison system of incandescent 
lighting. Since that time, Mr. Young has 
been interested in the successful organiza- 
tion of a large number of electric light and 
power plants in various parts of the coun- 
try. In August, 1890, the New England 
Engineering Company, of Waterbury, 
Conn., was formed, and Mr. Young was 
made its president. 


M. D. LAW, SCHENECTADY, N. Y. 


Mr. M. D. Law, now a resident of 
Schenectady, N. Y., was one of the pioneers 
in the electrical field. His first electrical 
work was with the Telegraph Supply Com- 
pany, of Cleveland, O. In 1877 he was sent 
by this company to San Francisco to do 
some repairing of the electric plant in the 
Baldwin Hotel. In 1878 the first are light 
machine was sent to him there, and on 
September 28 of that year Mr. Law started 
what he states to be the first central station. 
In 1880 he was engaged with Mr. C. M. 
Rowley, of New York, and was sent to 
Philadelphia, where he organized the pres- 
ent Brush Electric Light Company, of that 
city. He remained with this company until 
1890, when he went to Denver as superin- 
tendent of the Consolidated Company, of 
that city. He remained in Denver until 
February of the same year, when he re- 
turned East and engaged with the Edison 
General Electric Company, at Schenectady, 
where he is at the present time. 


H. H. FAIRBANKS, WORCESTER, 
MASS. 


Mr. H. H. Fairbanks was born in Wor- 
cester, Mass., and has always resided there, 
with the exception of about four years, 
which were spent in the wholesale boot and 
shoe business, in Boston. He received his 
education in the public schools of Worces- 
ter and in the Worcester Academy. He has 
been connected with manufacturing in- 
terests nearly all of his business life. Most 
of this time he was with the Worcester 
Corset Company, of which he was treasurer. 
Upon the introduction of the electric light 
in Worcester, in 1883, Mr. Fairbanks became 
much interested in it, and when the Wor- 
cester Electric Light Company was formed, 
he was elected treasurer and secretary of 
the company, and has been elected to these 
positions every year since. He has always 
had a very active part in the management 
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of the affairs of the company, which has 
grown from a small beginning of 50 lights 
to nearly 200 arc lights and 2,500 incandes- 
cent lights. The company has had to in. 
crease its plant several times, and is now 
occupying the new station which was built 
last year, and which is considered one of the 
model plants of the country. 


A. J. CORRIVEAU, MONTREAL, 
CANADA. 

Although Mr. Albert J. Corriveau’s con- 
nection with electrical pursuits dates back 
but a few years, he is one of the best known 
men in the business in Canada. He is of 
Franco-Scottish extraction, and a Canadian 
by birth. Mr. Corriveau is known as the 
pioneer of the silk industry in the Domin- 
ion. His first venture in electricity was 
made with the Royal Electric Company, of 
Montreal, for whom he acted as general 
agent for three years. During this time he 
succeeded in introducing and establishing 
electric light plants in many of the most 
important cities and towns of the Province 
of Quebec. Mr. Corriveau’s electrical con 
nections naturally led him into intercourse 
with his brethren in the same business in 
the United States, and it was not long bc- 
fore he became a member of the National 
Electric Light Association. He was elected 
a member of the executive committee, be 
ing the first Canadian to hold office in the 
Association. He at once realized the bene- 
fits that would be derived by bringing to 
Canada a convention of this Association, 
and accordingly he mentioned the advisa 
bility of holding a convention in Canada 
at the Cape May Summer meeting. The 
matter was settled at the Providence Con- 
vention, and last September the wonder- 
fully successful and enjoyable mecting of 
the Association was held in Montreal. To 
Mr. Corriveau and his energy much of the 
success of the meeting was due. He is now 
president and general manager of the Can- 
adian Electrical Construction and Supply 
Company, of Montreal. 


FREDERIC NICHOLLS, 
CANADA. 


Mr. Frederic Nicholls is managing direc- 
tor of the Toronto Incandescent Electric 
Light Company, and second vice-president 
and general manager of the Toronto Con- 
struction and Electrical Supply Company. 
He was recently elected a member of the 
executive committee of the National Elec- 
tric Light Association, and is one of the 
few residents of Canada who have the in- 
terests of the electrical field at heart. Mr. 
Nicholls is a hard worker, and has done 
good missionary work for the Association 
among his Canadian friends. 

E. F. PECK, BROOKLYN, N. Y. 

Mr. E. F. Peck was born March 8, 1861, 
at New Britain, Conn. He graduated from 
the New Britain high school in 1880, and 
entered the employ of the Thomson-Houston 
Electric Company, then called the Ameri- 
can Electric Company. Mr. Peck remained 
with the Thomson-Houston Company as an 
expert, during its various stages of develop- 
ment, until 1885. During this time he was 
engaged in constructing electric lighting 
plants in Boston, Fall River, Lynn, Haver- 
hill, Mass.; Columbus and Springfield, O.:; 
St. Louis, Mo., and Brooklyn, N. Y. Mr. 
Peck also had charge of the exhibitions of 
the Thomson-Houston Company at Boston. 
1882, Cincinnati in 1883, Philadelphia in 
1884, and New Orleans in 1884 and 1885. 
Shortly after the New Orleans exhibition, in 
1885, Mr. Peck accepted the position of 
general superintendent of the Citizens’ 
Electric Iluminating Company, of Brook- 
lyn, N. Y., a position which he still holds. 
Mr. Peck is a prominent member of the 
Electric Club, of New York, and holds a 
position on the board of managers of that 
organization. 

A. J. DECAMP, PHILADELPHIA. 


Mr. A. J. DeCamp, member of the Execu- 
tive Committee of the National Electric 
Light Association, has been prominent in 
electric lighting circles ever since the busi- 
ness of supplying arc lights to customers 
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came into commercial prominence. One of 
the first to enter the lighting business, he 
soon became the business manager of the 
Brush Company of Philadelphia, and since 
the consolidation of the electric lighting in- 
terests of that city, has had executive charge 
of the powerful organization thus formed. 
The National Electric Light Association has 
had no more faithful friend than Mr. De- 
Camp. The second meeting of the associa- 
tion, held in August, 1885, wasthe first one 
attended by him. Since that time he has 
held several positions of responsibility and 
trust in the association, and has always 
labored earnestly for its advancement. 

MR. CYRUS O. BAKER, JR., 

NEWARK, N. J. 

Mr. ©. O. Baker, Jr., master of transpor- 
tation of the National Electric Light Asso- 
ciation, has carefully completed plans for 
bringing the delegates and visitors to Buffalo 
over the leading railway lines. Special 
round trip rates were secured, and the 
efficiency of Mr. Baker’s work will undoubt- 
edly add greatly to the number in attendance 
at the Convention. Special parties will come 
from Chicago, Boston and other cities, and 
a chartered Wagner palace car train will 
leave New York city, February 22, at 11 
A.M., carrying all attendants from New 
York and vicinity. 

This train will be a particularly attractive 
one, and the day, which is a holiday (Wash- 
ington’s Birthday), will be spent on the road 
and many will go who might otherwise be 
unwilling to sacrifice a business day for this 
trip. The journey from New York city 
over the New York Central, which traverses 
the course of the beautiful Hudson, is always 
an interesting one even to those who travel 
the route daily. 

It may be relied upon that the party from 
this city will be a pleasant and congenial one 
of electrical gentlemen and ladies, and with 
the addition of the New England attendants, 
who join the train at Albany, will comprise 
a party before which Buffalo may be ex- 
pected to capitulate without terms. This 
train will arrive at Buffalo about 11 P. m., 
that day, and give all an opportunity to en- 
joy a good night’s rest and be prepared for 
the duties that will follow. A portrait of 
Mr. Baker is presented in this issue of the 
REVIEW, completing the galaxy of fine-look- 
ing, wide-awake men, who constitute the 
working staff of the National Electric Light 
Association. 


CONVENTION RAILROAD 
ARRANGEMENTS. 
Mr. C. O. Baker, Jr., master of transpor- 
tation for the National Electric Light Asso- 
ciation, has issued the following circular: 


New York, February 10, 1892. 

The various passenger associations have granted 
a fare of one and one-third rate for round trip from 
all points east of Chicago and the Mississippi river 
to Buffalo. Negotiations are now pending with the 
Western Traffic Association for members in that 
territory to secure thisrate. Ask the ticket agent 
of whom you purchase your going ticket for dele- 
gate certificate to National Electric Light Associa- 
tion meeting which, when properly filled in and 
certified, will entitle you to return for one-third 
regular fare. 

A special vestibuled train, composed of parlor, 
buffet and dining cars, will leave Grand Central 
station, Forty-second street, New York. 11 a. M., 
Monday, 22d inst. (Washington's Birthday),and will 
make the following stops to take on delegates: 
Albany, 2.45 p. m. (Boston delegation joins); Utica, 
5.25 p. M.; Syracuse, 7 p. M.; Rochester, 9.24 Pp. m.; 
Buffalo, 10.45 p.m. Seat checks for this train can 
be procured from undersigned at $2each. Rail- 
road tickets can be obtained from any of the New 
York Central Railroad offices. (Be sure you get a 
certificate when purchasing ticket.) Tickets will 
also be on sale at the Electric Club, Saturday after- 
noon and evening, February 20,and, for greater 
convenience, orders acceptable for tickets and cer- 
tificates on the train can be obtained at this office 
upon payment of outbound fare, $9.25each. Please 
make checks payable to C. O. Baker, Jr. 

Very respectfully, C. O. Baker, JR. 








The International Okonite Company. 

No more successful wire manufacturing 
company has come to the front during the 
past decade than the International Okonite 
Company, whose American offices are at 13 
Park Row, New York. The formation of 
the international feature of this company is 
of comparatively recent date, but it places 
the company in a most advantageous posi- 
tion for the disposal of its products, both 
here and abroad. Both the English plant 
of the company at Manchester and the one 
at Passaic, N.J., have been described in the 
ELecTRICAL Review. They are models of 
their kind. The management of the Inter- 
national Okonite Company has always been 
ofa a and progressive character. 
Under the skillful guidance of Captain W. 
L. Candee and his associates, the compan 
may hope for still greater success than it 
has enjoyed in the past, 
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The National Electric Light Associa- 
tion. 

On the 20th of December, 1€84, an edi- 
torial appeared in this journal suggesting 
that the various electric lighting companies 
throughout the country meet in convention 
at some central point and compare notes. 

The matter had been talked over, but no 
action taken to bring it to culmination. In 
several subsequent issues of the REVIEW the 
subject was agitated, bringing about such a 
popular favoring of the project that a call 
was made in the issue of the 17th of Janu- 
ary, 1885, at the request of representatives 
of a large number of electric lighting com- 
panies, stating that a convention of delegates 
representing companies doing an electric 
lighting business in the United States and 
Canada would be held in Chicago on the 
25th of February, 1885. 

On that date at the Grand Pacific Hotel 
the first convention of the National Electric 
Light Association was called to order by 
William A. Hovey, of the ELEcrricaL RE- 
VIEW. 

The attendance was surprisingly large, 
over 100 being present, representing all parts 
of the Union, and the deep interest taken in 
the proceedings augured well for the future. 
T:e following officers were elected: Presi- 
dent, J. F. Morrison, of the Brush Com- 
pany, of Baltimore; first vice-president, H. 


Mr. C. O. BAKER, JR., MASTER OF 





Programme of the Buffalo Convention. 

Below we publish the programme that has 
been arranged for the Buffalo Convention of 
the National Electric Light Association. It 
is one of the best and most comprehensive 
programmes ever presented, and will most 
assuredly be of great value to every electric 
light man. The work of President Huntley 
and Secretary Porter in perfecting this in- 
structive menu should be appreciated by the 
largest attendance yet seen at these conven- 
tions: 
PRoGRAMME—Tuesday, February 23, 1892. 

Meeting of the Executive Committee, 9 a. 
M., parlor, Iroquois Hotel. 

Morning meeting of the Convention, 10.30 
o’clock, at Library building. 

Address of Welcome by Hon. Charles F. 
Rishop, Mayor of Buffalo. 

Address of President Charles R. Huntley, 
of the National Electric Light Association. 

Report of Committee on Underground 
Conduits and Conductors, M. J. Francisco, 
Chairman. 
AFTERNOON SEssion--Beginning at 20’clock. 

Report of Safe Wiring, M. D. Law, Chair- 


man. 
Report of Committee World’s Columbian 
Fair, B. E. Sunny, Chairman. 
Paper by Richard Hammond, ‘‘ How to 
Fire a Steam Boiler.”’ 


TRANSPORTATION, NATIONAL ELECTRIC 


LIGHT ASSOCIATION. 


M. Cleveland, of the Schuyler Company, of 
Hartford; second vice-president, J. H. Yar- 
brough, of the Brush Company, at Nash- 
ville; third vice-president, E. R. Weeks, 
Kansas City; secretary and treasurer, Wm. 
A. Hovey, of the ELecrricaL REVIEW. 

After the business of organization was fin- 
ished, a numuer of interesting papers were 
read and discussed, and on the 29th the con- 
vention adjourned to meet again in July. 

Thus was formed an association which 
since has grown steadily in strength and dig- 
nity, and the limit of whose usefulness it is 
now impossible to define. Fourteen con- 
ventions have been held in various important 
cities in the United States, and hundreds of 
papers on the many different subjects of in- 
terest to the practical men who compose the 
membership, have been read. New York, 
Baltimore, Detroit, Philadelphia, Boston, 
Pittsburgh, New York again, Chicago, 
Niagara Falls, Kansas City, Cape May, 
Providence and Montreal, have in turn been 
visited in the order named, and the Associa- 
tion has always becn accorded a most enthu- 
siastic and flattering welcome wherever it 
has met. At the meeting in New York, in 
August, 1885, Baltimore was selected as the 
office of the Association, where all records 
and archives were to be deposited; later it 
was removed to New York city, where it has 
since remained. 

Meetings have been held twice each year, 
the annual convention in February and the 
semi-annual usually in August. The at- 
tendanceat these meetings has steadily grown, 
till, at the thirteenth and fourteenth conven- 
tions, it exceeded 400 persons. The follow- 
ing named persons have filled the honorable 
poe of president: J. F. Morrison, of 

altimore; 5S. A. Duncan, of Pittsburgh; 
E. R. Weeks, of Kansas City; M. J. Perry, 
of Providence, and C. R. Huntley, of Buffalo. 


EVENING SEss1oN—8 o'clock. 

Paper by Carl Hering, ‘* Transmission of 
Power.” 

Discussion by William Stanley, Jr., L. B. 
Stillwell, H. Ward Leonard, Elihu Thomson, 
and others. 

MORNING SEss1onN—Wednesday, February 
24, 10 o'clock. 

Paper by D. Ashworth, ‘‘The Allied 
Powers.” 

Paper by William Stanley, Jr., ‘‘ The Al- 
ternating Current Motor.” 

Paper by Erastus Wiman, ‘‘ Electric Light- 
ing from a Financial Standpoint.”’ 

AFTERNOON SEsstoN—2.30 o’clock. 

Paper by M. C. Sullivan, ‘‘ Switchboards, 
their Safety and Operation.” 

Paper by Charles A. Scbieren, ‘‘ From the 
Tannery to the Dynamo.” 

Paper by Allen R. Foote, ‘‘ Municipal 
Franchises for Quasi-Public Corporations.” 


Mornine Session—Thursday, February 25, 
10 o’clock. 

Paper by E. F. Peck, ‘‘ Overhead Con- 
struction.” 

Paper by E. A. Leslie, ‘‘ Operation of 
High-Tension Currents Underground.” 

Paper by J. B. Craven, ‘‘ Underground 
Construction of Buffalo Railway Company.” 


AFTERNOON SEssioN—2.30 o'clock. 
Paper by L. B. Stillwell. 
Report of Secretary and Treasurer. 
Report from Executive Committee. 
Election of officers. 
Adjournment. 
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Electric Clubs and Societies. 

Early in the history of commercial elec- 
trical work in this country, the desire for as- 
sociation in order to promote and advance 
electrical knowledge manifested itself, and 
clubs, societies and associations sprung up 
in different parts of the country, giving an 
interest to the subject which has since grown 
so important to the welfare of mankind. 
The New York Electrical Society was the 
pioneer and was organized in 1878, holding 
its meetings at the Cooper Union in this 
city. Prof. Van der Weyde was its first 
president. On its rolls will be found many 
names that have since become important 
factors in the electrical world. The Buffalo 
Electrical Society was formed in 1883, and 
it still holds an important place in the galaxy 
of societies of the country. Lectures are 
given on the subjects of the day and in- 
struction furnished in the branches of elec- 
trical science. 

On May 13, 1884, the American Institute 
of Electrical Engineers organized and 
adopted its constitution and by-laws, meet- 
ing at the club house of the American So- 
ciety of Civil Engineers, in New York city. 
At this meeting the following officers and 
managers were elected: President, Norvin 
Green; vice-presidents, A. Graham Bell, 
Chas. R. Cross, Thomas A. Edison, Geo, A. 
Hamilton, C. H. Haskins, Franklin L. Pope; 
treasurer, Rowland N. Hazard; secretary, 
N. 8. Keith. Managers: C. F. Brush, W. 
H. Eckert, 8. D. Field, Elisha Gray, Edwin 
J. Houston, C. L. Hillings, Frank W. Jones, 
Geo. B. Prescott, W. W. Smith, W. P. 
Trowbridge, Theo. N. Vail and Edward 
Weston. ° 

The New York Electric Club came into 
existence at the Astor House, New York 
city, on the 5th of May, 1886, and was the 
first electrical organization formed to foster 
in particular the purely social side of the 
gathering together of electrical men. The 
club had many enthusiastic supporters from 
the start, and it has since served as a model 
for numerous clubs in other parts of the 
country. The organization was completed 
at the first meeting, and the following 
named gentlemen were elected as oflicers 
and executive committee: President, H. C. 
Davis; vice-presidents, John B. Powell, O. 
E. Madden, Geo. L. Beetle; recording secre- 
tary, Eugene T. Lynch; corresponding sec- 
retary, Chas. W. Price; treasurer, Andrew 
J. Dam; custodian, H. B. Thayer. Board 
of managers: officers ex officio, Eugene F. 
Phillips, Hugh R. Garden, Henry C. Adams, 
Thomas L. Fowler, Henry D. Stanley, Wil- 
lard L. Candee, Clark B. Hotchkiss, H. L. 
Storke, Chas. Dutton, Gen. C. H. Barney, 
M. W. Goodyear, Ralph W. Pope, John W. 
Beane, E. T. Gilliland, Geo. G. Ward, F. 
W. Jones, W. C. Humstone, E. A. Leslie. 

Since this time the Boston Electric Club, 
the Chicago, Pittsburgh, Fort Wayne and 
other electric clubs have been formed and 
flourish to day, with ever increasing mem- 
bership and interest in their work. 

The American electrical societies and 
clubs have become our joy and pride. Here 
many advanced ideas in electrical science 
are first heard and discussed, and their 
records grow in value and importance. 

——- ee 
Summary of Electrical Exhibitions 
For the Past Ten Years. 

Munich Electrical Ex position, held in 1882, 

Vienna International Electrical Exposi- 
tion, opened August, 1883. 

Philade!phia Electrical Exhibition, opened 
September, 1884, under the auspices of the 
Franklin Institute of the State of Penn- 
sylvania for the Promotion of Mechanic 
Arts. 

American Electrical Exhibition, opened 
in November, 1884, and held in the city of 
Boston. 

The Paris International Exposition, held 
in Paris, 1889, and though it was not solely 
an electrical exhibition, the electrical features 
were the most striking, novel and important. 

Frankfort International Electrical Exposi- 
tion, held in the Fall of 1891. In connection 
with this exhibition were conducted the now 
celebrated long distance power transmission 
care between Lauffen and Frank- 
ort. 
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Is Electricity Related to Nervous 
Force? 


BY J. J. CARTY. 


‘*Wonderful as are the laws and phenom- 
ena of electricity when made evident to us 
in organic or dead matter, their interest can 
bear scarcely any comparison with that 
which attaches to the same force when con- 
nected with nervous systems and with life; 
and, though the obscurity which for the 
present surrounds the subject may for the 
time also veil its importance, every advance 
in our knowledge of this mighty power in 
relation to inert things helps to dissipate 
that obscurity and to set forth more promi- 
nently the surpassing interest of this very 
high branch of physical philosophy. We 
are, indeed, but upon the threshold of what 
we may, without presumption, believe man 
is permitted to know of this matter, and the 
many eminent philosophers who have as- 
sisted in making this subject known have, 
as is very evident in their writings, felt up 
to the very last moment that such is the 
case,” 

Thus wrote Faraday on the eve of his ex- 
periments on the gymnotus, and, although 
50 years have passed and mighty have been 
the advances in the mighty power, the ob- 
scurity still remains. 

Faraday’s experiments revealed but little, 
and the subject has since been left to char- 
latansand pseudo-scientists. Faraday hoped 
to discover some such relation between elec- 
tricity and nervous force as exists between 
electricity and magnetism, or electricity and 
heat 

Priestly, as early as 1774, held that elec- 
tricity and nervous force are identical. Dr. 
Wilson Philip, Matteucci, Prevost and Dumas 
all held similar views. But, nevertheless, 
the identity of “electricity and nervous force 
has not been established, and there is no 
more absolute proof that nervous force is a 
manifestation of electrical energy than there 
is to show that the rope of a church bell is 
sound, 

On the other hand, it has not been proved 
that the nervous force is not an electrical 
phenomenon, and thus the subject. still 
possesses all of its original interest and im- 
portance. 

Ilow, then, can the subject be investi- 
Let us see what method Faraday 
That philosopher experimented 
with the gymuotus, or electric eel, and a 


gated ? 


employed. 


large part of his work was devoted to prov- 
ing that the electric current given off by that 
curious fish was capable of producing pre_ 
cisely the same effects observed with arti. 
ficial sources of electricity and no others ; 
in other words, that the shock of the gym- 
notus isan electric shock. For some reason, 
Faraday did carry his experiments 
further, but us a suggestion 
which is of peculiar interest in connection 
with this subject. These are his words : 

‘Now, though I am _ not as yet con- 
vinced by the facts that the nervous fluid 
is only electricity, still I think that the 
agent in the nervous system may be an 
inorganic force; and if there be reasons 
for supposing that magnetism is a higher 
relation of force than electricity, so it may 
well be imagined that the nervous power 
may be of a still more exalted character, 
and yet within the reach of experiment. 

“The kind of experiment I am_ bold 
cnough to suggest is as follows: If a gym- 
votus or torpedo has been fatigued by fre- 
quent exertion of the electric organs, would 
the sending of currents of similar force to 
those he emits, or those of other degrees of 
force, cither continuously or intermittently, 
in the same direction as those he sends 
forth, restore him his powers and strength 
more rapidly than if he were left to his 
natural repose % 

‘Would sending currents through in 
the contrary direction exhaust the animal 
rapidly?” 

Nothing seems to have come of these sug- 
gestions, partly by reason of the difficulty 
of procuring and preserving the necessary 
specimens. But to study the possible electric 
nature of nervous force, it is not necessary 
to South America for eels. The 
neryous system of any animal furnishes a 
promising field for research, and this article 
will indicate by a number of remarkable 
line of investigation which 


not 


he leaves 


to 


CO 


analogies, a 
might in some degree serve- to dissipate 
‘*the obscurity which for the present sur- 
rounds the subject.” 

The wonders of the human body have 
often been described, and similarities be- 


ELECTRICAL REVIEW 


tween its various parts and mechanism of 
man’s own creation have been pointed out ; 
but for a proper understanding of the pres- 
ent subject, it is necessary to go over them 
somewhat in detail. 

The heart is a pump, 
which force the blood through a system of 
tubes called the arteries, which ramify to 
the farthest parts of the body and back 


having valves 


again through another set of tubes, the 
veins. These veins are full of little valves, 


placed about an inch apart, so as to prevent 
the cumulative pressure of the weight of 
the contained blood. The lungs act like 
a bellows, and in the throat is an automatic 
valve which closes the windpipe every 
time food is taken. The 
camera obscura, and the stomach is a chem- 
ical laboratory with powers astonishingly 
varied. Thus the examples might be ex- 
tended to the bones, which are hollow and 
round like our modern building columns, to 
give lightness with strength; hinged joints, 
ball and socket joints, and combinations of 
bones and muscles make levers of various 


eye is a true 


orders. 

In all of these cases it will be 
methods used by man 
simply analogous, but 
found in the human 


seen that 
the agencies and 
himself are not 
identical with those 
organism, 

Now to what extent does this hold true 
of the nervous system? If in every other 
function of the human body well known 
methods are employed, are we not justified 
in expecting to find in the nervous organ- 
ism a system of communication employing 
which familiar, and 
which we ourselves 
have utilized in 
other ways ? 

The general simi- 
larity 
telegraph cable and 
a bundle of nerves 
that 
long ago electricity 


a force with we are 


between a 


is so obvious 


Was suggested as 
the possible agent 


employed, and an 
examination of the 
nerves revealed a 
formation likened 
to the conductor 
and insulation of 
electric wires. But 
here the investiga- 
tion seems to have 
rested. 

The analogy of 
the 
phone exchange is 


modern _ tele- 


Ma. J. J.C 
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a more striking and 
instructive one than 
is that of the telegraph system. 

In some of the highly specialized tele- 
phone systems there are two wires extend 
ing to each subscriber, one by which mes 
sages are sent from the subscriber to the 
central office, and the other over which the 
central oftice sends communications to the 
subscriber. 

In the nervous system there is a perfect 
counterpart of this in the sensory and motor 
nerves. In case the finger is touched toa 
hot iron a message of pain is sent over the 
sensory nerve to the brain, which may be 
considered the central office of the body. 
Upon the receipt of this impulse at the 
brain a signal is transmitted along the motor 
nerve to the finger, which is immediately 
withdrawn from the iron by the proper 
muscle. In the of a learner at the 
piano, the movement of the fingers must be 
directed in detail from the brain, but after 
much practice this work is performed auto- 
matically by a ganglion, or knot of nerves, 
which may be considered as a branch office 
of the brain. 

A parallel to this is found in a telephone 
system when a number of ‘subscribers at a 
distance from the exchange requires con- 
stant communication with each other. The 
business is at first handled in the main 
office, but after its nature is discovered a 
separate small office is established near the 
subscriber, and the main office is relieved 
of this work. 


case 
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If the line leading to a subscriber’s station 
is cut off at a half way point, and a signal 
is sent to the central office, the operator 
there will naturally suppose that the cal! 
from the subscriber’s station, al- 
though connection therewith has been 
entirely severed. Something like this hap- 
pens when a man’s arm has been cut off, 
and the surgeon makes a bad job of it. 
The irritation of the ends of the nerves at 
the stump which formerly led to the fingers 
is supposed, by the central office at the brain 


comes 


to come from the fingers, and a sensation 
of pain at the fingers is produced, which is 
just as realas though they were attached 
to the body. 

It is admitted that the nervous conductor 
is insulated so as to prevent the accidental 
transmission of the impulses to its fellows, 
and certain sheaths have been recognized as 
performing this function. But in such an 
extremely sensitive organization, one is 
justified in the expectation that interfering 
impulses might be transmitted laterally 
between nerves by some means not depend- 
ing upon contact, as in the case of the tele- 
phone system under comparison, where a 
signal is transmitted inductively between 
wires separated by several feet of perfectly 
insulated sheaths, 

Now, if such an action is possible, there 
must be some means adopted by nature to 
avoid it, and it is here that certain 
ions and indentations of the nervous en- 
velopes become of interest, when examined 
as being possible ‘‘ anti-induction” appli- 


incis- 


ances, 
A section of one of the tin-foil covered 
conductors, some- 
in tele- 


phone cables, pre- 


times used 


sent a striking re- 
semblance toa 
section of a human 
nerve, 

One of the cover- 
ings of the nerve, 
called the medullary 
sheath, 
refract light strong- 
ly. This point 
would bear investi- 
view of 
experiments 


is found to 


gation in 
some 
showing that cer- 
tain manifestations 
of electricity 
refrangible, and al- 
so in view of the 
fact that in a pre- 
paper the 
author demonstrat- 
ed the theoretical 
possibility of pre- 


are 


vious 
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venting telephone induction by a method of 
refraction. 

This analogy might be greatly extended, 
but it is dangerous ground for one who is 
not a physiologist. Suflice is to say that 
the number and peculiar shape of the nerve 
coverings seem too complex to be employed 
simply to prevent contact. 

The existence of this suspected inductive 
action does not depend upon the identity of 
eiectricity and nervous force, but might be 
a phenomenon connected with some higher 
form of force which it seemed to Faraday 
might exist. 

A study of the nervous system from this 
new standpoint might produce important 
results in both physics and medicine. In 
any event, it furnishes a working hypoth- 
for attacking the problem of tele- 
pathy as stated by Professor Oliver Lodge. 
If it is conceivable that one nerve might 
act upon another without contact, why not 
one mind upon another without resort to 
the conventional methods? If it should be 
found that a peculiar formation is required 
to prevent ‘‘induction” between nerves, 
the simultaneous absence of that formation 
in two subjects would be requisite for mind 
reading. Touching this matter, Professor 
Lodge spoke as follows at the British Asso- 
ciation last Summer, and if any apology is 
needed for treating such a questionable 
subject it will be found in his words : 

‘The ordinary processes of observation 
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and experiment are establishing the truth 
of some phenomena not at present con- 
templated by science, and to which the 
orthodox man shuts his ears. For instance, 
there is the question whether it has or has 
not been established by direct experiment 
that a method of communication exists be- 
tween mind and mind irrespective of the 
ordinary channels of consciousness and the 
known organs of sense, and, if so, what is 
the process. It can hardly be through some 
unknown sense organ, but it may be by 
some direct physical influence on the ether, 
or it may be in some still more subtle man- 
ner. For brevity it may be styled ‘ thought- 
transference,’ though the name may turn 
out to be an unsuitable one after further in- 
vestigation. 

‘* Further investigation is just what is 
wanted. There are individual scientific men 
who have investigated these matters for 
themselves; there are others who are willing 
to receive evidence, who hold their minds 


open and their judgment in suspense ;_ but 
these are only individuals. The great ma- 
jority feel active hostility to these researches 
and a determined opposition to the reception 
or discussion of evidence. A few tricks ata 
public performance, or the artifices of some 
impostor, and they decline to consider the 
matter further. The field is the borderland 
of physics and psychology, the connection 
between life and energy, or the connection 
between mind and matter.” 
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Development of the Electric Motor. 


BY FRANK A. PERRET. 

It is by looking backward over some deti- 
nite period of time that we are enabled to 
realize the great advance that is continu- 
ally taking place in all departments of the 
industrial world, and as we now turn our 
glance back one decade we are astonished 
at our own progress, and must surely feel 
that electrical engineering and the manu- 
facture of dynamo-electric machinery have 
taken their places amongst the foremost of 
all progressive industries. 

In the history of the decade, perhaps 
nothing is more marvelous than the devel- 
opment of the motor industry, 
which, in that time, has risen to a_ point 
where it equals in importance the electric 
generator industry and is everywhere found 
united with it, and the simultaneous growth 
of electrical journalism and the high stand- 
ard it has attained in the same short time. 

In respect to the electric motor, it seems 
more 


electric 


as though the past year has shown 
real improvement and progress than per- 
haps all the rest together. The 
investigations in the alternating current 
field have been of absorbing interest and 
give promise of great results in the near 
future. The demonstration of the practi- 
cability of low dynamo-electric 
machinery ; the application of the same to 
numberless classes of work ; the rapid ex- 
tension of the electric railroad business, and 
the very great advance in popular enlight- 
enment on the subject of electric power, 
have mainly been effected during the past 
year. For the year which has just begun 
I think we may predict not less, but more. 
High as is the standard of motors and 
dynamos to-day, a higher standard may and 
will be reached. There are many lines of 
thought waiting to be followed out. The 
collection of the current from the armature 
forms a subject full of interest and by no 
means exhausted, as many seem to suppose. 
I believe that the abolition of the commu 
tator in machines for certain 
work, and a great reduction of complexity 
and delicacy in the commutators that re- 
main may be confidently looked for. An 
armature whose coils may be removed and 
exchanged in afew minutes, insulation of 
a much higher standard on both fields and 
armatures, and a still greater reduction of 
speed are among the desirable features 
which we may also hope soon to see. 

The outlook for the future seems bright 
with hope and full of promise to the work- 
ers in this field, among whom I think there 
exists a more friendly feeling and fewer 
petty jealousies than among men in any 
other line of business to-day. 


recent 


speed 


classes of 
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The Storage Battery. 


BY WILLIAM BRACKEN. 

The history of the storage battery is like 
that of all great inventions, but probably 
more intensified. Excessive enthusiasm at 
its inception, followed by disappointment, 
legal warfare, victory and defeat and vice 
versa, adjustment of differences, re-organ- 
ization, commercial 
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ment is entirely incommensurate with the 
efforts put forth. We find, however, two 
lines of storage battery cars in successful 
and, we are authoritatively informed, in 
profitable use—the one at Manchester, Eng- 
land, and the other at The Hague. 

There are about 50,000 accumulators at 
present in use in the United States. I ven- 
ture to predict that this figure will be 

doubled in less than 








success. Such has Less te = 
been the experience i 
of the storage bat- f 


tery in England and 
on the Continent. 
Such its 
experience in the 
United States, with 
the formidable ex- 
ception that it has 
not yet reached the 
position of a paying 
business. It has al- 
reached that 


has been 


most 
point, but not yet. 
We are told that 
the chief drawback 
to commercial suc- 
cess in this country 
has arisen from the 
unsettled condition 





of things 





two years. The 
knowledge of the 
many uses to which 
storage batteries 
may be put is rap- 
idly increasing, and 
the intelligent hand- 
ling of them when 
installed is becom- 
ing every day more 
and more assured, 
by reason of the 
large number of per- 
sons trained and 
being trained in 
electrical skill. It 
is almost certain 
that a large number 
of electric launches 
will be used on the 
lagoons of the Chi- 
cago Fair grounds. 








arising 
from litigation and 
the of 
capital toward liti- 
gation expenses instead of toward the devel- 


diversion 


opment of the business. There is some truth 
in this; but, on reflection, I am disposed to 
think that this is not the chief cause. It is 
to be found in the fact that the great diffi- 
culties to be overcome in the introduction 
and use of storage batteries ina community 
unacquainted with their uses can only be 
surmounted by years of patient endeavor 
and after numerous trials and disappoint- 
ments. Such was the experience of the 
storage battery manufacturers in England 
in the earlier years of their work. That 
work was begun in 1881, but a business 
was not established there on a commercial 
basis until 1889. Now we find them pay- 
ing a six per cent. dividend on a capital 
stock of $2,250,000, and their business in- 
creasing at an enormous rate. We find over 
60 electric Jaunches in actual use in Eng- 
land and innumerable isolated plants, as 
well as a number of central stations, one of 
which, that at Chelsea, has a 10,000 light 
capacity. 

The Germans have plodded along in their 
characteristic fashion, but the storage bat- 
tery business there has reached an extent 
which surpasses even England. We find a 
number of companies and individuals, all 
of high standing and with capital back of 
them, engaged in the manufacture and sale 
of storage batteries. Siemens & Halske 
now employ storage batteries in every new 
central station they erect, even in conjunc- 
tion with their alternating current plants, 
by the aid of intermediate alternating con- 
tinuous current transformers. The Accumu- 
latoren Actien Gesellschaft, of Berlin, claim 
to have installed more than 1,000 lighting 
plants, and to have central stations in actual 
operation at Bremen, Darmstadt, Dessau, 
Lubeck, Hanover, Breslau, Stettin, Dussel- 
dorf, Cassel, Naples, Stockholm, Vienna, 
Copenhagen, The Hague, Trieste and other 
continental cities. Another storage battery 
company, the German Accumulator Com- 
pany, has a factory at Hargen, Westphalia, 
with facilities for 400 to 500 hands, and has 
recently started a branch factory at Vienna, 
with capacity for 100 hands. Thus we 
find, among other prominent manufacturers 
abroad, the Cologne Accumulator Works, 
Corens & Company, Berlin; the Oerlikon 
Works, in Switzerland; the Laurent Cely 
and the Atlas Accumulator Company, in 
France. 

Much has been attempted abroad in the 
application of the storage battery to electric 
traction. Indeed, as much attention has 
probably been given to this as to the other 
uses of the storage battery ; but, owing to 
the greater difficulties to be encountered in 
traction, the progress made in that depart- 
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This is bound to 


give great impetus 
to the use of electric 


launches in this 
country. Ifthe 
Metropolitan Street 
Railway Company 
at Washington make 
a success of their 
traction installation, 
the use of storage 
batteries in traction 
will, to a very con- 
siderable extent, be 
assured. A _ close 
investigation into 
storage battery 
lighting in this city, 
in Philadelphia and 
in Chicago, devel- 
ops the fact that 
there is an almost 
startling economy 
in the employment 
of storage batteries 
in hotels and large 
public buildings. 
The use of storage 
batteries for phono- 
graphs and for med- 
cal purposes has_ increased 
100 per cent. in the last 


more than 
year. The in- 
crease in railway train lighting has not 
been encouraging in this country, although 
itis making great headway abroad. The 
drawback here arises partially from the 
apathy of our people to better lighting 
and ventilation, and the limited depot facil- 
ities of our railways. These drawbacks 
will, however, soon disappear, and I look 
for, at a very early day, a great increase in 
the use of storage batteries for lighting not 
only trains, but also cable cars and _ private 
vehicles. Our large electric light com- 
panies, who have not yet had time to con- 
sider the economies of the storage battery, 
soon see it to their advantage to 
employ the storage battery, if for no 
other reason than as a means to sell their 
generators and other appliances. 

My conclusions, therefore, are that the 
storage battery will, in the very near future, 
realize the hopes of its former advocates, 
if not in the lines laid out by them, cer- 
tainly in other ways. 

—____«>>o—_—_—_— 

The new cable to the Bahamas from 
Jupiter, Fla., was opened for business on 
the 5th inst. The Western Union Telegraph 
Company built its land line from Kissimmee 
to meetit. The rate charged is 35 cents per 


word from New York to Nassau. The new 
enterprise is in a great measure due to the 
energetic pushing of Sir Ambrose Shea, 
governor of the Baharas. This cable is 
230 miles in length, and was shipped from 
London in December last, and it was laid in 
a little over a fortnight. 


will 
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An Electrical Pioneer— General E. 8S. 
Greeley. 

The picture of General E. 8. Greeley is a 
life-like portrait of one whose career from 
boyhood to middle life has been a_ fine 
illustration of the energy, enterprise and 
other sterling characteristics of American 
manhood. 

His ancestors were of that sturdy stock 
which peopled New Hampshire, and by 
their industry and brain power converted 
its rugged ridges into sources of wealth. 
Like most New England boys, young 
Greeley inherited an aptitude for mechan- 
ism. Long before he reached his teens, he 
could, with his jack-knife, fashion anything 
he desired. When the time came for him 
to leave school and enter upon his life’s 
work, he decided to be a machinist. Ac- 
cordingly, he Jearned that trade thoroughly, 
and when, in 1861, the call to arms sounded, 
he held an important position in the repair 
shops of the New York and New Haven 
Railroad. 

In the Summer of 1861, he, with Captain 
E. D. T. Goodyear, recruited Company C 
of the Tenth Connecticut Infantry, and, as 
first lieutenant of that company, he went 
out on the famous Burnside expedition to 
the sounds of North Carolina. In 1862, 
because of the death of two of the field 
officers of the Tenth Regiment, there were 
promotions from the line. The first of 
these was offered to the senior captain, who 
declined to accept it unless Governor Buck- 

ingham would com- 
Lieutenant 
Greeley to the com- 
mand of his com- 
pany. In his letter 
to the Governor, 
that captain said: 
‘* While Lieutenant 
Greeley is fifth in 
line of promotion, 
yet he is so immeas- 
ureably superior to 
the 
same grade that I 
believe he will take 


mission 


his seniors of 


better care of the 
splendid men of 
Company A_ than 
any other officer you 
could select.” The 
commission Was 
granted, and 
Greeley’s subse- 


military 
more than 
the 


quent 
career 
justified 
pointment, 


ap- 


He passed through 
all the intermediate a ™ 
grades to colonel f 
and breveted 
brigadier-g cnera] 
for gallant and mer- 
itorious services ; 
was mustered out 
in September, 1865, 
and immediately 
made arrangements 
to start the business 
of railway and elec- 
trical supplies with 
the late L. G. Til- 
lotson. 

When Mr. Tillot- 
son died, the busi- 
ness passed under 
General Greeley’s 
supreme control. 
From the beginning 
the firm did a great 
business in railroad, 
telegraph and tele. '— 
phone supplies, and 
it was the first 
house in the world 
to enter largely into the furnishing of elec- 
trical appliances. 

To-day The E. S. Greeley & Company 
stands in the first rank of the trade on all 
these lines and has its regular customers all 
over the globe. 

Some months since, the writer of this 
sketch called at the salesroom of The E. 8. 


was 
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Greeley & Company on Dey street, and saw 
there several coops of carrier pigeons. A 
clerk, who was asked why those birds were 
there, replied: ‘‘ They are ordered for the 
Sandwich Island group. There is not busi- 
ness enough between these islands to pay 
interest on the cost of laying a cable be- 
tween them, but there is sufficient to pay 
for maintaining a carrier pigeon service, 
and hence this order.” 

General Greeley is in the prime of life. 
He is an indefatigable worker, cool, sys- 
tematic, diligent and vigilant. He 
time to keep abreast with current thought 


finds 


and can converse understandingly on any 


matter of public concern. He has an 
elegant home in New Haven, Conn., 


where, with his wife and daughter, he dis- 
penses a quiet, unostentatious hospitality, 
and where he is prominent in all political 
and social affairs. 
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The American Electrical Works, Provy- 
idence, R. I. 


One of the large and prominent com- 
panies in the electrical field whose growth 
and development have occurred during the 
past decade is the American Electrical 
Works, whose leading spirit is Mr. Eugene 
F. Phillips. 

Mr. Phillips commenced business in his 
own name in 1870 and continued until 1882, 
when the American Electrical Works was 
formed, with Eugene F. Phillips president 
and William H. Sawyer secretary and elec- 
trician. Mr. Sawyer went to Providence as 
Mr. Phillips’ superintendent in 1878. The 
company was organized with a paid up 
sapital of $100,000. This capitalization 
was increased in February, 1883, to $300,- 
000, in July, 1885, to $365,000 and in Oc- 
tober, 1890, to $500,000, fully paid up. The 
officers of the company remained the same 
until October, 1891, when Mr. Phillips was 
re-elected president, William A. Hathaway 
was made treasurer, while Mr. Sawyer re- 
mained secretary and electrician. 

The business of the company has steadily 
increased from operating two braiders in 
1870 to occupying two acres of land in 
Providence nearly covered with buildings, 
some of which are brick and five stories in 
height. The company also has a large 
branch factory in Montreal. 

The plant of the American Electrical 
Works has been described from time to time 
in the ELecrricaL REVIEW as improve- 
ments and additions have been made to it. 
Much of the success of this company is due 
to the high character and integrity of its 
president, Mr. Phillips, than whom no one 
stands higher in the 
electrical field. Mr. 
Phillips is a very 
genial gentleman in 
his personal char- 
acter, and nearly 
every member of 
the electrical frater- 
nity has had an 
opportunity, at one 
time or another, of 
enjoying his hos- 
pitality. 
Se as 
BOOK REVIEW. 
THe ELECTRIC 

RAILWAY IN THE- 

ORY AND PRAC- 

Tick, O, T. Cros- 

by and Louis Bell. 


This is a work 
which is sure to 
take a leading place 
in the electrical 
literature of to-day, 
possessing, as it 
does, sO many 


claims to the care- 
ful attention of all 
i) who are interested 
in the subject of 
electric railways. It 
treats this very im- 
portant branch of 
the electrical art with a thoroughness and 
in so practical a manner, bringing the 
matter up to date, that the railway manager 
will find it an excellent book of reference, 
whilst the general reader cannot fail to be 
pleased with the plain, concise and com- 
plete way in which the subject is handled. 
The authors not only know how tocompile a 
book, but they have also given us something 
which fills a want and is of genuine value. 
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TEN YEARS WITH THE TELEPHONE. 


The Leading Elements of Progress Which 
Have Made the Present Extension 
of the System Possible. 


BY JOHN A. BARRETT, NEW YORK. 


Nothing marks this decade with more 
momentous interest than the growth of the 
telephone business, and nothing displays 
with more completeness the all-compelling 
resources of the American mind, in reduc- 
ing science to domestic service, both by 
practical invention and by commercial man- 
agement. 

In 1876, the speaking telephone, however 
long its gestation, was brought forth at the 
hands of Mr. Bell, and was started, a com- 
plete, if yet an infantile, organism, upon its 
worldly career. The first five or six years 
of its life it naturally spent in getting upon 
its feet. These early toddlings and tumb- 
lings, looked back upon from the adult 
stage, are, no doubt, ludicrous and mirth- 
provoking in the extreme; but they were 
the serious and nervy exhibitions of the 
courage of childhood, and a necessary pre- 
liminary to the broad and strong develop- 
ment of the following years. 

In 1882, however, a more settled charac- 
ter and firm purpose had been established, 
and a promise of splendid future capacities 
was held out to those who could rightly 
read. it. 

These ten years of the Review's life 
really comprise the period during which 
the telephone has come to a realization of 
its powers, and has steadily and inevitably 
pursued its way into its position as an 
acknowledged necessity of modern society. 

When the Review first came upon the 
field, the telephone exchange system, which 
has at the present so interlaced itself with 
our commercial and social life, as to be not 
merely the adornment, but a part of the 
very body and structure through which 
that life is expanding, was then in the 
crudest possible state, and occupying very 
minor relations with the community. Its 
importance, as the method by which the 
telephone was to become the means of uni- 
versal and ready intercommunication, was 
nevertheless beginning to be realized, and 

central offices” were already established 
in the larger cities. 

In respect to the constitution of the ex- 
change, the conditions of the switchboard 
problems had hardly yet begun to be stated, 
to say nothing of any practical solution of 
them, A spirited contest was being waged 
between ** plug” boards and ‘‘ cord” boards, 
with the odds rather in favor of the former. 
The keynote to the plug board system is, 
that the total number of subscribers is di- 
vided in the board into small groups or 
squares. The members of each square are 
directly communicable with each other under 
the hand of a single operator; but a connec- 
tion between members of separate groups 
requires the use of an intermediate trunk 
line and two operators. The advocacy of 
such «a method of handling subscribers, 
however serviceable it may have been in 
small offices, against the cord switchboard, 
the germ of the great multiple boards of the 
present day, shows how little was conceived 
of such a thing, as the possibility of having 
5,000 subscribers’ lines centralized in one 
exchange office, under such conditions that, 
by three or four simple movements of a 
single operator, any calling subscriber may 
be immediately and directly connected with 
any other one of the whole 5,000. 

It is mere natural history that the cord 
board should gain its way over such a com- 
petitor. 

Another cramping feature of early ex- 
change methods which has fallen before the 
enlarged capabilities of the multiple cord 
board, is the division of subscribers into 
limited exchange districts, with a local 
switchboard in each district, and trunk lines 
patching the separate pieces into something 
intended to be a united body. The question 
of distance from a central point is now about 
the only one, within a number of 5,000 or 
6,000 subscribers at any rate, which deter- 
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mines the division of the local body into 
several districts. The degree to which this 
change has advanced the comfort, conven- 
ience, and value of the service, both for sub- 
scribers and the operating companies, can 
only be vividly appreciated by considering 
a return to the lameness and distress of the 
old method, 

Individual calls, also, and all the ingen- 
ious and varied devices by which party 
circuits were intended to be made an impor- 
tant part of exchange work, have been found 
to be floating trifles upon the great stream 
of urban business, and have been mainly 
relegated to the cheaper grade of trunk lines 
and to the modest requirements of village 
work, where they do still perform service- 
able functions. But even there the ma- 
chinery, the clock work, the synchronous 
vibrations, the intricate switches, have com- 
monly been discarded, and a simple one-two- 
three-four push of the call button indicates 
to all the subscribers within hearing which 
one is wanted. 

But there is, perhaps, no more striking il- 
lustration of the gradual evolution of a need 
and its following fulfillment than has been 
represented in the development of the cable 
problem in its relations to the underground 
system of telephone lines, and its reluctant 
yielding to the persistent endeavors which 
have been made upon it. Six years ago the 
richest telephone company in the country 
stood aghast at the prospective expense and 
theanticipated difficulties of putting its wires 
under the pavement. To-day, though the 
expense was not over-estimated, the difficul- 
ties have been met and vanquished, so far 
as they were seriously obstructive to local 
work, and in the place of resisting reason- 
able requirements in this direction, there 
are now no stronger advocates and pro- 
moters of underground wires than the tele- 
phone companies themselves. 

On the item of expense, elements of ex- 
cessive cost, Which amounted to an almost 
complete prohibition a few years ago, have 
steadily been subjected to control and re- 
duction, so that, while it still requires a 
large initial expenditure to substitute under- 
ground for overhead lines, yet such a sub- 
stitution is practicable where the conditions 
make it sufficiently desirable. 

Added to this have come a somewhat 
slowly acquired experience in handling and 
installing this rather delicate type of cable, 
so as to avoid mechanical injury and special 
liability to disorder, and a now pretty firmly 
established confidence, based upon annually 
augmenting history, in the reliability and 
permanence of lead incased conductors. 
There is nothing known in the arts, except- 
ing lead covered cables, which would, as a 
mere matter of cost, make the present ex- 
tension of underground lines practicable, 
and, considering the vast risks at stake and 
the untried nature of the conditions, the 
work has been prosecuted with a courageous 
and progressive spirit. 

But, aside from the mechanical require- 
ments of low cost and long life, there are 
two radical features bearing upon the elec- 
trical efficiency of the conductors for tel 
phone use, which, remaining in their condi- 
tion of 10 years ago, would have absolutely 
debarred through them the conduct of any- 
thing approaching the modern service, either 
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in quality or volume. 

Of these two features, at the begin- 
ning the most obvious, and the one most 
disturbing to local service, was the in- 
ductive interference between different 
lines simultaneously in use in the same 
cable. Amongst the early practices meeting 
with general favor in the construction of 
cable cores, was to bunch together the largest 
possible number of exceedingly small con- 
ductors with thin separating coverings, and 
to let them mix and mingle with each other 
indiscriminately throughout the length of 
the cable. Such conductors were distin- 
guished both by high resistance and high 
static capacity, and when the attempt was 
made to extend somewhat the length of 
lines so arranged, an early halt was called, 
both by the annoyances of interference be- 
tween subscribers and by the absolute limi- 
tations of retardation, 


In those early days of cables, as similarly 
occurs in historical experiences generally, 
diligent search was made for medicine 
which, allowing the conditions to remain, 
would cure the evil ; and nostrums beyond 
number were offered and employed for 
killing the induction microbe by poison 
without necessitating the removal of its 
habitat. It has taken the social world cen- 
turies partially to learn that the best way 
to cure disease is to avoid the conditions 
favorable to it; the telephone companies 
have applied the lesson to cables within a 
few years. We hear no more of induction 
killers, and expect them no more. Such 
medicine, if it ever killed the troublesome 
germ, always killed the patient with it. 

Interference, suchas introduces the slight- 
est objectionable disturbance between sub- 
scribers, simply cannot exist in properly 
disposed metallic circuits; and, whether 
with grounded or metallic circuits, both in- 
terference and retardation are to be effectu- 
ally reduced by adopting a proper relation 
between the conductivity and static capacity 
of the conductors forming the respective 
circuits ; that is, between the size of the 
wire and the thickness and inductive nature 
of its covering. 

This in general terms defines exactly the 
progress which has been made in adapting 
cables to perform satisfactorily the telephone 
service. 

On account of the redoubled expense of 
metallic circuits, it is still desirable to carry 
on as much business as possible through 
single conductors with ground return ; and, 
owing to the comparatively insignificant 
static capacity existing in the cables of 
latest design, an unexpectedly large pro- 
portion of local work can be thus performed 
with entire satisfaction. 

Retardation has been so far reduced that 
it does not form any material limitation to 
the length of cable line within the limits of 
any single city; while the metallic circuit 
offers an unfailing and absolute resource 
against interference, where the quality and 
value of the service warrants the extra ex- 
pense. 

The special means by which the static 
capacity has been so largely reduced are an 
increase in the thickness of the separating 
medium between the wires, the employment 
of manilla paper in the place of the formerly 
universal cotton wrappings, and the reten- 
tion of as much dry air as possible through- 
out the insulating spaces. By the use of 
paper and dry air in the place of cotton with 
wax filling, the specific inductive capacity 
of cables has been, within the last three 
years, reduced fully 50 per cent. from the 
former conditions. 

To one standing at the threshold of this 
decade of the telephone, and, while familiar 
with its initial acquisitions and purposes, 
looking forward to a vision of its matured 
accomplishments, the single feature which 
would attract attention above all others as 
the concrete epitome of telephone progress, 
is the ‘‘long distance” system, stretching 
its vast frame to compass and knit together 
the length and breadth of this land. The 
ultimate purpose and destiny of this system 
must be to put the remotest sections of the 
United States, at least, upon speaking terms 
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with each other. 

But it will be sufficient for the present pur- 
pose to glance briefly at what has already 
been achieved as a beginning of this work, 
and what are the chief conditions of the pres- 
ent stage of successful progress. 

In 1882 it was commonly regarded that 
lines from 50 to 100 miles long, if managed 
according to the best lights of the time, and 
with considerable patience as to the uncer- 
tainty of the results, were yet worth trying 
to do business over. In 1892, to state a fact 
well within the outside limit, daily and 
continuous service is being furnished be- 
tween New York city and Buffalo, a dis- 
tance of nearly 500 miles, with promptness 
and satisfaction fully equal to the best 
capabilities of any purely local exchange. 

The same is true from New York as a 
common center to Boston and Portland, to 
Philadelphia, Baltimore and Washington, 
to Harrisburg and Pittsburgh, and between 
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intermediate points, while lines are nearly 
completed and business will soon be opened 
from New York city, through Pittsburgh, to 
Cleveland, Ohio, a distance of nearly 650 
miles. The character of this service is not 
such as taxes the patience or calls for 
special effort ; but the manifold conditions 
of the problem have been so far perfected, 
that ordinary conversation upon the most 
miscellaneous topics may be carried on with 
readiness and comfort, from New York to 
the farthest of the cities reached by the 
long distance lines. And from tests prov- 
ing the large additional powers already 
present in the system, it may be predicted 
with great assurance, that one of the feat- 
ures of the Columbian Fair next year will 
be direct telephoning between New York 
and Chicago. 

It will be interesting to state concisely 
the leading means by which such a result 
has been reached. These elements are 
severally so essential, each in its place, 
that they sheuld in justice be arranged in 
a round-robin, instead of in a list with a 
first anda last. No one step has accom- 
plished the journey, and no one could be 
left out without falling far short of the 
end, 

So far as regards the electrical conditions, 
it is obvious that the lines must be of the 
best conductivity, and the transmitters of 
the greatest power, while disturbing in- 
fluences must be entirely removed, and 
retardation reduced as much as is practica- 
ble. The fulfillment of these requirements 
furnishes really the whole ground work of 
long distance telephony. 

The invention of hard drawn copper wire, 
a product which, without diminishing the 
original conductivity, imparts to copper the 
necessary tensile strength for sustaining its 
own weight in the span from pole to pole, 
carried the question, as to the metal to be 
employed for the lines, to a final and perfect 
answer at one stage. 

The growth of the long distance trans- 
mitter has been more gradual. Ten years 
ago the Hunnings granular carbon trans- 
mitter would, no doubt, have rendered ad- 
mirable service up toa distance of 300 or 
400 miles, with the ofher conditions in their 
present state of perfection. From that time 
to this the most promising course of devel- 
opment has been in minor improvements 
and details embodying the Hunnings prin- 
ciple; and there has been no considerable 
pause in the steady increase in the powers 
of this beautiful instrument, until to-day it 
certainly is able to reach from New York to 
Chicago over such lines as are now being 
built, with no admission that the limit has 
yet been reached. 

As to audible disturbances entering upon 
the lines and tending to obscure the distinct- 
ness of the transmission, these were discov- 
ered to arise from two sources. In the case 
of a single overhead line running across the 
country from one city to another, especially 
where heavy electric light and power and 
telegraph operations are prevalent, the tele- 
phone circuit being completed by a return 
through the ground, a rattling and rumbling 
produced in the receiver by so-called earth 
currents, or by induction from remote and 
powerful influences, will drown the satis- 
factory communication of speech within 
comparatively inconsiderable distances. If 
without contact with the ground the tele- 
phone circuit is completed by a parallel re- 
turn wire, all perceptible earth disturbances 
will be entirely avoided; and if the two 
branches of the circuit are not too widely 
separated from each other, the inductive 
effects from distant lines of other electric 
systems will be reduced to a point where 
they cease to be troublesome. 

With the clearing of the line from these 
overwhelming noises by means of the simple 
metallic circuit, and the attempt to operate 
simultaneously several such lines running 
parallel with each other, the increased power 
of the transmitter and the entire freedom 
from other distracting sounds brought out 
an unexpectedly exaggerated difficulty. It 
was found that the conversation passing 
upon one circuit was so distinctly audible 
upon all neighboring and parallel metallic 
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circuits, as to limit seriously any important 
extension of the service under such con- 
ditions. 

The means finally employed for success- 
fully removing this difficulty do not con- 
stitute an ‘‘ induction killer” in the sense of 
being an appliance for attempting to sift 
out and destroy the disturbing effects, after 
they have actually begun to be propagated 
in the line. The long distance lines are 
arranged upon a system of transpositions, 
by which the two branches of each indi- 
vidual circuit are so interchanged in posi- 
tion through successive stages of their 
length, that each complete circuit is ren- 
dered practically neutral to the influences 
of the inductive field created by any one 
or any number of the other circuits which 
may at any time be in operation. 

The great value of this protective prin- 
ciple lies in the fact that it effectually 
accomplishes its primary purpose without, 
in the slightest degree, impeding the direct 
transmission of speech, or introducing other 
secondary conditions unfavorable to the 
service of the line. The absolute nature of 
the requirements, and the completeness 
with which they are fulfilled, gives this 
method its position as one of the essential 
features of the long distance system. 

Much has been done in minor ways to re- 
duce the retardation, which is a great 
burden to all telephoning, whether it arises 
from static capacity of circuits or from self- 
induction and electro-magnetic sluggish- 
ness. The employment of copper conduc- 
tors in the place of iron or steel does its 
large share of this good work. The wider 
separation of conductors, both in pole-lines 
and in eables, and the better selection of 
cable material, and the removal of all un- 
necessary electro-magnets from the working 
circuit, appear to have carried the matter 
beyond the demands of strictly ldcal service. 

Retardation, however, will always remain 
as a limiting function in long distance 
telephoning and a barrier continually in- 
viting attack in clearing the way to further 
extension of the service. 

It is to be noted that here are mentioned 
nly a few of the more striking features of 


telephone progress 
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Ten years ago the telephone could have 
been obliterated and passed over to the land 
of dreams without tearing very hard at the 
roots of business and pleasure. To-day it 
would take ten years of backward growth 
to re-adjust the conditions under which the 
possibility of such a withdrawal could be 
conceived. 

These rousing statistical propositions 
could be multiplied beyond any allowable 
limit; but we must pass toa climax and 
close the list for the present. It is now pos- 
sible, sitting in the ELectrrica. Review 
office, in New York city, to have direct tele- 
phonic connection, over local and long dis- 
tance lines, with towns and cities within 
a radius of 500 miles, whose grand total 
of active telephone subscribers aggregates 
over 100,000, and whose combined pop- 
ulation is fully 


30,000,000;whereas, > ye 


in describing an oc- 
currence in 1875, 
Mr. Bell says: ‘1 
uttered the  sen- 
tence, ‘ Do you un- 
derstand what I 
say ?’ into the tele- 
phone placed in the 
lecture hall. To 
my delight an an- 
swer was returned 
through the instru- 
ment itself, and I 
heard the sentence, 
‘Yes, I understand 
you perfectly.’” 
And Sir William 
Thomson reports, 
in 1876, ‘‘ With my 
ear pressed against 
this disk I heard it 
speak distinctly sev- 
eral sentences. I need scarcely say I was 
astonished and delighted.” 

In 1882 people had not yet thrown off 
their astonishment and delight at the 
‘* greatest marvel of the electric telegraph.” 

1892 has become so staled with marvels 
that the interest it deserves will hardly be 
excited by the statement that the Improve- 
ments in the Art 
of Telephony, if 





in its mechanical 


r— 
ind electrical ele- | 

ments, and while all 
these, and all the 
multitude of ac- 
cessories which con 
tribute to the con 
crete result now pre- 
sented to the public 
n its daily service, 


unite together so 
harmoniously as al- 
most tosink the in- 
dividuality of each, 
it is altogether im- 
possible, even for 
those who have 
traveled day by 
day every step of 
the journey, to re- 
call the length of 
the way, or to count 
the incidents and | 
obstructions which 
have delayed and yy gE. J. Haut, Jn., or New 
burdened the 
march, It is not in 
human nature to reproduce in the mind 
by a review, however minute and faithful, 
of what has been done, the same sensation 
of admiration and marvel, as would have 
been occasioned by a prevision of the same 
facts as something about to be accomplished. 

Some epigrammatic expressions are re- 
quired to startle us into a keen sense of great 
events which have been daily evolving at 
our elbow. Twenty years ago we had no 
speaking telephone; 10 years ago a be- 
ginning had been made towards introducing 
the telephone as an established element of 
modern life. To-day let each one represent 
to himself what would be the probable 
effect upon commercial and_ social exist- 
ence of cutting off the telephone from use, 
or of abating any considerable degree of its 
present serviceableness, 
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summed up and 
| properly accredited 
| would supply a fair 
companion piece to 
the grandeur and 
honor of the Origi- 
nal Invention. 

— —_-- 

The success of the 
existing electric rail- 
way in London has 
given an impetus to 
| the movement for 
locomotion of a sim- 
ilar kind. For con- 
sideration during 
the forthcoming ses- 
sion of Parliament 
there are no fewer 
than five bills, which 
propose either the 
construction of new 
electric railways or 
the extension of 
lines already au- 
thorized. 

H. E. Willoughby, electrici.n of the West 
End Railway, of Boston, has invented a de- 
vice to remove ice from trolley wires. It 
consists of an arrangement in which there 
are two small brooms, heavy and peculiarly 
made, whicb are constructed to fit into the 
trolley arms in such a way that they sweep 
the wires just in advance of the trolley. It 
is said to work well. 

The Aluminum Brass and Bronze Com- 
pany is making some torpedoes for the Gov- 


ernment at a price of $5,000 each. A triple- 
expansion engine in the rear drives the 
torpedo through the water; it is of 50 horse- 
power and very compact. The casting, 
which is made of aluminum, cannot corrode 
and may remain in the tube for an indefinite 
time. hen the torpedo strikes the water 
several valves are Opened and the engine is 
started. Thetorpedo has a speed of 24 miles 
an hour, 
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Pror. ALEXANDER GRAHAM BELL, OF WASHINGTON, 
THE INVENTOR OF THE TELEPHONE. 


A Telephonic Trio. 

The Review presents in this issue like- 
nesses of Prof. Alexander Graham Bell, 
Edward J. Hall, Jr., and William Dunlap 
Sargent as representing three men p:ominent 
in the invention, development and manage- 
ment of telephonic interests. The array of 
bright, keen intellects, that have earnestly 
toiled in this branch of electrical progress is 
too large to present here, but it gives us ex- 
treme pleasure to present in this historical 
number of the ELectricaL REviEw like- 
nesses of the three gentlemen named. 

The right of Prof. Alexander Graham 
Bell to the honor of being the inventor of 
the telephone is to-day undisputed, having 
been passed upon by the highest authority 
that we have, the United States Supreme 
Court. The history of this invention, the 
closely contested le- 
gal fight and its 
recent grant to Pro- 
fessor Bell, are facts 
all known to the 
public. 

In Mr. Edward 
J. Hall, Jr., the 
vice-president and 
general manager of 
the American Tele- 
phone and Tele- 
graph Company, is 
typified the progres- 
sive, alert, yet care- 
ful student of the 
telephone and_ its 
future, both elec- 
trically and com. 
mercially consider- 
ed. To him more 
than to any one else, 
the Revrew thinks, 
is to be accorded 
praise for the phenomenal strides made by 
the long distance telephone, which has now 
brought within, we might say, whispering 
distance 25,000,000 or 30,000,000 of people 
centering around Manhattan Island. 

Mr. Sargent is one of the pioneers in the 
telephone field. Entering it from the do- 
main of the telegraph key, in him is 
combined the well- 
equipped electrician 


861 


Early Telephone History. 

In the Winter of ’76 and early part of '77 
the newspapers contained much about the 
new invention called a telephone, and most 
of it was written in a vein describing the tel- 
ephone as a curiosity and a toy. In the 
month of April, 1877, George H. Coe, man- 
ager of Skiff’s Opera House, and W. J. 
Howey, an operator in the Atlantic and Pa- 
cific Telegraph Company, joined in an en- 
deavor to get Professor Bell to lecture on 
the telephone at the opera house. They 
were successful in arranging an elaborate 
programme for the evening of April, 27, 
1877. Professor Bell lectured at the opera 
house while Frederick A. Gower, Bell's 
special agent, lectured in Hartford. Both 
places were connected by telephone over a 
telegraph wire loaned for the occasion by 
the Atlantic and Pacific Company. In addi- 
tion there was an electrical and telephonic 
communication with an organin Middletown 
which was under the supervision of Thomas 
A. Watson, an electrician for Professor Bell. 
The connections and other work incidental 
to the completeness of the mechanical part 
of the lecture were under the supervision of 
George W. Coy, manager of the Atlantic 
and Pacific Company. The lecture was not 
a financial success, though it created nolittle 
interest among those who did attend. The 
talking between Professor Bell and Mr. 
Gower did not work very well. <A strong 
battery was placed on the wire, and occa- 
sionally faint sounds could be heard over it, 
and words were not very intelligible. Dur- 
ing the evening, President Porter, of Yale 
College, who was on tbe stage together with 
other Yale professors and other cele rities, 
tried to talk with General Hawley in Hart- 
ford, but they failed. There was a tele- 
graphic communication between the two 
theaters so that in case the telephone should 
not work they would not be groping abso- 
lutely in the dark. The instrument was re 
sorted to frequently. The best communica- 
tion between Hartford and New Haven was 
obtained by sending the Morse telegraph 
code through the telephone. 

But most successful of all was the organ 
playing at Middletown. This could be heard 

distinctly over the 
‘phone. The next 





with the successful 
manager of the com- 
mercial interests of 
the telephone com- 
pany. Ex-president 
of the National Tel- 
ephone Exchange 
Association and 
vice-president and 
general manager of 
the New York and 
New Jersey Tele- 
phone Company, 
with headquarters 
in Brooklyn, Mr. 
Sargent is regarded 
by every one famil- 
iar with the work 
that has been done 
in this field as one 
of the most capable 
and most progress- 








day Professor Bell 
and Mr. Coy had a 
long talk about the 
telephone. It was 
then seen that Mr. 
Bell’s idea of putting 
the telephone to ure 
was in his lectures 
to the public. He 
expected to make 
his money out of 
the venture in this 
way. He had no 
idea of establishing 
a central system of 
exchange; in fact, 
he said it could 
never be done, be- 
cause it would be 
necessary at all 
times to have the 
wires a good deal 








ive of telephone 
men. 

We would like to 
record here a few 
of the names of men who have been active in 
telephone circles during the past decade. 
Among these we should mention Mr. Forbes, 
Mr. Hudson and Mr. Driver; Theo. N. Vail, 
O. E. Madden, E. T. Gilliland—one of the 
ablest electricians of the day—M. F. Tyler, 
Chas. Williams, Capt. Geo. N. Stone, W. 
W. Smith, D. H. Louderback, Geo. L. 
Phillips (deceased), H. L. Storke, Thos. B. 
Doolittle, John J. Carty, Chas. Wilson, 
Prof. Haskins, A. 8. Hit bard, F. A. Picker- 
nell, Jasper N. Keller, Frank G. Beach. 

~—_- 

The building of a motor line between 
Spearfish and Lead, S. D., is being discussed. 
~-_- 

The Sixth Avenue horse car line in 
New York will, it is stated, soon contract 
for an electric trolley system to replace 
horses for motive power. 
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apart from each 
The idea of 
conducting the 
wires into a switch- 
board he did not consider feasible. All 
the men of the Atlantic and Pacific 
Company were entbusiastic over the tele- 
phone, and Professor Bell promised to give 
Mr. Coy the agency for New Haven. 

But in the next few days announcement 
was made that the Western Union Telegraph 
and the Bell Company had united, and the 
agency was given to J. Murray Faircbild, 
manager of the Western Union local office. 
He held it from May to September, 1877, 
when the Western Union dropped the Bell 
and took up the Phelps’ telephone. Mr. 
Coy took the agency and worked up the 
central office system, which was fully de- 
scribed in the Register’s last article on the 
subject. f 

Professor Bell did not linger long in his 
lecture tour. The lectures, while interest- 
ing to a few, were not so to the general pub- 
lic, and besides the expense of arranging 
wires, etc., was very great.—New Haven 
Register. 
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Electrical Advertising. 


BY WM. H. McKINLOCK. 

I do not feel that I can add one ‘‘ jot or 
tittle” to what has been said in your columns 
about newspaper advertising. Since, how- 
ever, you have asked me to ‘‘ write some- 
thing,” the courtesy of the request impels 
me to comply, no matterif I do not say any- 
thing. 

Newspaper advertising undoubtedly pays 
the publisher as well as the advertiser. With- 
out any practical experience from the pub- 
lisher’s standpoint, I have noted the sub- 





iy ag, | 


} 


igs aa 





Wms. H. 


McKINLock, oF CHICAGO—A LEADING 
ELECTRICAL MANUFACTURER AND DEALER. 


stantial increase in the number of journals 
from time to time and their well-patronized 
columns, the same advertisers, with a few 
exceptions, appearing in all, new and old, 
circulation or no circulation, without dis- 
crimination, evidencing a liberality and, I 
might say, profligacy of expenditure in the 
use of printers’ ink, nowhere to be found 
outside of the electrical field. 

From the advertiser’s point of view in 
dealing with the newspapers, I believe it a 
good plan to endeavor, in so far as practica- 
ble, to get what you pay for, and there 
should be a consanguinity of interests be- 
tween the publisher and the advertiser to 
make this feature easily apparent. 

It does not seem to me that to place a 
card in half a dozen journals, all intended 
for the same possible customer, is an eco- 
nomical method of getting business, or the 
most successful plan of advertising. To 
reach the maximum number of consumers 
of your wares with the minimum of ex- 
penditure is the destderatum, and how best 
to do this is often perplexing. 

We have tried in the conduct of this very 
important branch of our business to select 
the leading mediums for our cards, choos- 
ing a fixed space, thus assuring stability of 
location to our name, which we believe is of 
some advantage. The announcements from 
time to time should be honest, practical and 
progressive, and by careful attention to 
these elements you can come to speak to 
your customers almost as surely as if through 
direct personal correspondence. 

To a business of such diversified interests 
as ours, we can almost tell what ‘‘ line” we 
are advertising by reference to our sales- 
book alone, and in some measure, therefore 
we can testify that advertising does pay. 

— 

The Wilmington, Del., City Electric 
Light Company has declared a semi-annual 
dividend of six per cent. 

o4p>eo——_—— 

Sixteen hundred dollars was appro- 
priated the other day for a plant for lighting 
the State prison at Trenton, N. J. 

--_- 

The latest rumor is to the effect that 
the Standard Oil Company or several of its 
millionaires, are preparing to organize a tel- 
ephone company to compete with the Metro- 
politan Telephone and Telegraph Company, 
of New York city. This is to take place 
when the original Bell patents expire in 1893, 
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Hon. Gardiner C. Sims, of Providence, 
R, I. 


Hon. Gardiner C. Sims, one of the World’s 
Fair Commissioners from the State of Rhode 
Island, and general manager of the Arming- 
ton & Sims Engine Company, of Providence, 
is one of the most prominently known men 
in the electrical field. He was born at 
Niagara Falls, N. Y., July 31, 1845. Mr. 
Sims acquired a common school education, 
and apprenticed himself to the macbinist’s 
trade for four years, which were faithfully 
served at the locomotive shops of the New 
York Central Railroad, at West Albany. Mr. 
Sims was a draughtsman for three years in 
the engineer department of the Navy Yard, 
Brooklyn. While occupying the position of 
superintendent of the J.C. Hoadley Engine 
Works, Lawrence, Mass., Mr. Sims met Mr. 
Pardon Armington, also a machinist and 
draughtsman. A partnership was formed and 
these two machinists devoted themselves to 
experimental work, hoping to discover a 
machine that would permit of the econom- 
ical use of steam by simple devices. 

Armington & Sims were the first to de- 
sign and build a commercially successful 
high speed engine in direct opposition to 
former epgineering practice and precedent. 

Mr. Sims was also engaged with Thos. A. 
Edison in his early experiments at Menlo 
Park, and at the Edison Machine Works in 
Goerck street, New York, 

Armington & Sims have now built over 
3,000 engines, ranging from 15 to 1,000 
horse-power, most of them being used for 
electric railway, lighting and power plants. 

Mr. Sims is general manager of the Arm- 
ington & Sims Engine Company; president 
of the George W. Stafford Manufacturing 
Company, a corporation engaged in the man- 
ufacture of textile machinery; and vice-pres- 
ident and consulting engineer of the Sims-Edi- 
son Electric Torpedo Company, New York. 
He is associated in the direction of banking 
and other business enterprises. He spent 
eight months at the Centennial Exposition 
in 1876, and was appointed Democratic 
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Ten Years of Electric Light and Power 
in Minneapolis. 

W. E. J. Deming, electrical inspector for 
the city of Minneapolis, Minn., recently pub- 
lished a short history of the progress made 
in that city during the past 10 years in the 
use of electricity for lighting, motive power, 
etc. It shows a remarkable growth, and is 
well worth the reading: 

‘*The first electric light in Minneapolis 
was an arc light, run from a small Brush 
plant in the Pillsbury ‘A’ mill, and was 
started December 24, 1881. This was fol- 
lowed by a 10-light United States (Weston) 
plant in the Big Boston clothing store, old 
Academy of Music, March 31, 1882. Itis a 
singular fact that the local newspapers made 
no mention of these lights at tLis time. 

‘The first isolated incandescent plant wasa 
United States (Weston), located in the Pills- 
bury ‘A’ mill in January, 1884. At the 
present time there are seven isolated arc 
plants, running 380 lights, and 70 isolated 
incandescent plants running 22,110 lights. 
The above includes 3,025 multiple series 
lights run by the street railway company. 

‘In 1883-4 a few incandescent lights were 
run from storage batteries charged from 
central station, but thissoon proved a failure 
and they were abandoned. Prior to 1887 the 
only incandescent lights run from central 
station were a few scattered groups of series 
multiple lights run on are light circuits. 
About this time the furnishing current for 
incandescent lighting for commercial pur- 
poses became an established fact, and at the 
present time there are 27,822 incandescent 
lights running from central stations, not in- 
cluding street railway lights. 

‘*Electricity as a motive power was used to 
but a small extent in Minneapolis previous 
to 1890. At the present time there are 575 
horse-power of motors in use, exclusive of 
the street railway and small fan and dental 
motors. The street railway company has 
6,500 horse-power of motors in use, and this 
makes « total of 7,075 horse-power. 

‘There are 1,803 arc lights running from 
central stations. Electric heating is in its 

















Hos. Garpiner C. Sims—A PROMINENT ENGINE MANUFACTURER AND CHAIRMAN OF THE COMMITTEE ON 
ELECTRICITY OF THE WORLD’s FAIR. 


Commissioner from the State of Rhode 


Island to the World’s Columbian Exposi- 
tion, to be held in Chicago in 1893. His 
prominence in mechanical and _ electrical 
matters secured for him the tender of the 
chairmanship of the Exposition Committee 
on Electricity, Electrical and Pneumatic 
Appliances, as well as membership of the 
committees on machinery and _ transporta- 
tion. He has never held a public office of 
any kind, and has no political aspirations 
His life has been devoted to mechanical pur- 
suits and he is very fond of his calling. 

He is married, having a wife and two 
sons. Heisalife member of the American 
Society of Mechanical Engineers, American 
Society of Nava] Engineers, National Elec- 
tric Light Association and the Stationary 
Engineers’ Association of Rhode Island. 


infancy, and is not yet a perfect success, 
though about eight horse-power of current 
are used for this purpose here, chiefly in 
laundries, hat stores and clothing factories. 

‘‘The total business of furnishing electricity 
in Minneapolis for light, heat and power may 
be summed up as follows: 


Isolated arc lights...........-..s+0+- 380 
Central station arcs............- . 1,803 
Isolated incandescents...........+.-.. 22,110 
Central station incandescents........ 27,822 
ON co cccdued s0veees snes 49,932 
Horse-power of motors.........0.+++- 7,075 
Horse-power electro heaters........... 


“If the entire business in the city were re- 
duced to incandescent lighting it would 
amount to 164,989 sixteen candle-power 
lamps.” 
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The Telegraph and Telephone. 


BY GEO, A. HAMILTON. 

Modern civilization has introduced into 
daily life many wonderful things, but 
among them all few surpass the telegraph 
in benefits to man. 

The telephone may, indeed, lay claim to 
more of the truly marvelous in the trans- 
mission of speech between widely separated 
places, but its limitations are much sooner 
reached and its benefits consequently far 
more restricted. _ Across the continent or 
beneath the ocean to distant lands beyond, 
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the telegraph has domain. The telephone, 
at best, is confined toa few hundred miles 
of land line. This difference, as regards 
range of usefulness, though strongly 
marked, is not surprising when one con- 
siders the extreme simplicity of the 
telegraph, and the varied complications 
associated with the telephone. The dot and 
the dash, or the equally simple positive and 
negative impulses, alone or in combination, 
and repeated at low frequencies, serve all 
general telegraphic purposes. 

With the telephone, on the other hand, 
in order that the most satisfactory results 
may be obtained, all of the voice character- 
istics must be reproduced. This means, of 
course, the transmission of hundreds, or 
even thousands, of impulses per second, and 
all too, in such a way that their relative 
and magnitudes remain un- 
changed. Unfortunately, with the tele- 
phone, this is not realized in practice if the 
line possesses considerable capacity, toward 
which end there is an invariable tendency 
as itis lengthened out. It is then found 
that those impulses which occur with the 
greatest frequency are the first to fail at the 
receiving end of the line. Then follow in 
order those of other and decreasing fre- 
quencies, until, finally, if the capacity is 
very great, no recognizable signal reaches 
the receiving end at all. The capacity, in 
effect, practically shunts out the receiver. 
It is this, and this alone, that leaves so little 
hope for the realization of transatlantic tele- 
phony, the dream at one time of many 
enthusiastic inventors. 

col 
GENERAL NOTES. 

Salem, Mass., has established the office of 
city electrician. - He will have charge of all 
electric wires. 

The Edison General Electric Company 
has established an electrical supply depot at 
Springfield, Mass., for western New England. 
Mr. E. Abbott Todd has charge of this 
office. This company has two other depots 
in New England, one at Portland, the other 
in Boston. 

One of the discharged linemen of the 
United States Electric Light Company, of 
New York city, was captured the other day 
in the act of cutting that company’s circuits 
and was held for trial. The damage result- 
ing from his revengeful exploits, itis claimed, 
reach the figure of something like $500. 
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The Problem of Trans-Atlantic Tele- 
phony Solved. 


BY GERMANICUS. 


The philosophical society of the neigh- 
boring town of Bladensburg having added 
to its rooms an electric museum on the style 
of the ‘‘Urama” in Berlin, and wishing to 
celebrate its opening by a conversazione, 
had invited me to present on this occasion a 
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paper on the subject, ‘‘Is affinity between 
molecules possible without polarization?” 

On the day appointed I had carefully 
revised my manuscript and, anticipating « 
lively informal discussion, I had spent the 
remaining hours of the afternoon in study- 
ing Maxwell’s treatise on ‘‘ Atoms” in the 
‘*Encyclopedia Britannica,” carefully no- 
ting down those arguments which seemed 
to fortify my own views with reference to 
the subject. 

I then hastily dressed, swallowed a glass 
of strong milk-punch and, lighting a cigar, 
awaited the carriage, which was to take me 
to the place of meeting three-quarters of an 
hour away. 

In a short time the servant announced 
the cabman. I entered the vehicle and 
soon the monotonous roll of the wheels on 
the smooth country road enveloped my senses 
With its soothing influence. I lazily reclined 
on the soft carriage pillows trying to catch 
a short rest as a preparation for the even- 
ing’s work. But it seemed as of no use, 
although I shut my eyes and tried to ban- 
ish from my mind the mass of intricate 
equations through which I had waded for 
several hours previous. 

The carriage seemed to make but slow 
headway, but presently it stopped and I 
alighted and entered a new portal to the 
left of the main entrance which, as I had 
been informed, led directly to the museum 
which | meant to inspect before going to 
the lecture hall. 

Upon entering, a curious sight greeted 
my eyes. Large numbers of instruments, 
such as I had never beheld or heard of, 
stood on the tables and shelves. A couple 
of overseers in most outlandish costumes 
patroled the floor. Now and then a tele- 
phone, provided with a small funnel, would 
emit a soft song or an orchestral piece, and, 
most strange of all, the light in the rooms 
seemed to emanate from large glass tubes 
distributed along the walls in shapely 
forms and which were filled with sunlight 
glow, although neither filament nor arc 
carbons were visible. 

In a corner of the hall I noticed the in. 
scription ‘‘ Electric Microscope,” and en- 
tering the small door underneath I suddenly 
found myself in a very cool grotto, reveal- 
ing under a dim light the large eyepiece of 
an enormous looking microscope. 

Seated beside the instrument I noticed 
another one of those strangely clad over- 
seers, who beckoned me to look into the 
eyepiece. 

“* This,” he said (evidently taking me for 
a visitor from the country desiring to be 
instructed), ‘‘ isan electric microscope. The 
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object lens consists of a disk of frozen iodide 
of iron solution surrounded by a coil of 
wire, through which flows a current of 600 
amperes, which the electric furnace in the 
basement furnishes. 

‘* The electro-magnetic field produced by 
this coil in the frozen disk produces a per- 
fect lens effect, but with the necessary para- 
bolic correction for very large magnifying 
effects. A continuous spray of liquid car- 
bonic acid not only keeps the iodide disk 
perfect, but also solidifies fluid objects when 
required. 

‘*Such is the case with the subject you 
may behold to-night, namely, a part of a 
section through the new Atlantic conductor 
for the transmission of speech, of which 
you, no doubt, have read in the newspapers. 

‘It is magnified enormously, so that the 
molecular structure of the various parts of 
the cable are easily discernible.” 

I had, while he spoke, stepped forward 
and looked into the eyepiece. 

At first I could notice but a vast expanse 
of space like the heavens, and dimly lighted 
and divided into two principal sections of 
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different very light tints. Gradually, my 
eye becoming more accustomed, objects in 
the foreground took more decided forms. 

The right side of the expanse was of a 
light pinkish tint, while the larger left por- 
tion appeared transparent and almost de- 
As [ looked sharper a curi- 
ous network appeared as if spread in the 
foreground. In the reddish section this 
network looked like an immense sponge of 
extremely fine needle crystals, the pores of 
the sponge being abnormally large in pro- 
portion tothe thin structure-forming needles. 
But there was great regularity of shapes, 
so that it reminded partly of a honeycomb, 
without, however, giving a conception of 
body or thickness. 

The network in front of the larger por- 
tion of the expanse, however, consisted 
really of detached but nearly touching 
elongated forms of a compound character. 
I distinguished in each form three round 
bubbles, a center large one and two much 
smaller ones adhering to the larger on op- 
posite sides. Each bubble consisted of a 
number of minute balls, exactly alike in 
size, but differing in size for each bubble. 

‘*The network structure to the right,” 
explained the overseer, ‘‘forms part of the 
conductor and shows the slender needle- 
shaped molecules of copper, held together 
end to end by molecular affinity into regu- 
lar geometrical figures. 

‘*The compound bubbles to the left are 
the compound molecules of purified oil, the 
larger bubbles being carbon molecules, the 
next size oxygen and the smallest hydrogen 
molecules, the two latter being separated by 
the first. 

‘In reality the new submarine conductor 
consists of a tube made of nickel steel, 
filled with oil and three feet in diameter, 
through the center of which, held in place 
by wooden braces, passes a twisted copper 
wire conductor one inch in diameter. The 
steel tube is suspended in the ocean on per- 
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manent floats anchored a mile apart, and it 
stretches from Halifax in Nova Scotia, to 
Valentia in Ireland, at a depth of 75 feet 
below the surface of the ocean. 

‘*The theory on which this line was built 
holds that electricity is a flow of ether 
through and along a conductor, and that 
a good conductor has the faculty of attract- 
ing and condensing ether within and around 
itself. 

‘*The flow of ether produced by a gen- 
erator of any kind will be held attracted 
along a conductor, but will drag with itself 
the surrounding non-condensed ether all 
along the line. It is, therefore, important 
that in a first-class line, such as is needed 
for the transmission of the rapidly vibrating 
impulses of speech currents, no substance 
which is termed a good conductor should 
be in the immediate neighborhood of the 
current carrier, because such conducting 
body would have condensed on its surface 
a thick layer of ether which would offer a 
frictional resistance to the flow of ether in 
and along the current carrier, resulting in 
a drag or retardation of the current. 

‘“‘Nothing is more detrimental to the 
transmission of speech than retardation 
which obliterates, first, the delicate curves 
of the consonants, next, the vowel waves, 
and lastly flattens out into a straight cur- 
rent even the more prominent mere musical 
undulations of sound. 

‘To overcome as much as possible this 
retardation, it is therefore necessary to sur- 
round the conductor with a sufficiently wide 
area of a medium which does not condense 
ether and thereby reduce the frictional re- 
sistance to the current; and of all applica- 
ble substances, purified oils have the least 
affinity for ether and do not condense it. 

‘*To prove to you the existence of ether 
condensation,” continued the overseer, ‘‘I 
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will now develop into the microscopic field 
a powerful electromagnetic distortion and 
at the same time illuminate it by polarized 
light from a million candle-power arc light ; 
look !” 

Instantly the vast expanse brightened up 
perceptibly ; the network of molecules dark- 
ened, but between the needles and the com- 
pound bubbles there appeared the faint 
silvery outlines of the ether particles. Round, 
as tiny soap-bubbles, they were on the ex- 
treme left, just touching lightly and barely 
compressing each other. Passing toward 
the right they appeared slightly elongated, 
and in the neighborhood of and in the 
spaces between the copper molecules they 
were pressed together in a dense mass of 
oblong streaks of silver, giving the effect 
of a halo along the line of the copper con- 
ductor. 

‘* What,” inquired I, ‘‘ would be the re- 
sult of a rapidly interrupted current on the 
conductor, as viewed through the micro- 
scope ?” 

‘* Take this telephone,” said the overseer, 
‘‘and I will gradually raise the pitch of this 
rheotome and when you think the interrup- 


tions are rapid enough I will charge the 
field in the microscope with them with the 
aid of an inductorium, and you may see for 
yourself the effect.” 

I put the telephone up, he turned a switch, 
and the low rumble of the rheotome reverb- 
erated in my ear. —— it ceased ; I 
felt a shock and saw a light flash. 

‘*Here we are !—Bladensburg !” the cab- 
man shouted. 
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Men of Ability and Genius in the Elec- 
tric Lighting Field. 


In the portrait gallery presented in this 
issue of the Review will be seen the faces 
of three men whose names are imperishable 
in the records of electrical invention. 
These names are Edison, Thomson and 
Brush. The first the most versatile of in- 
ventors, the other two possessing the inven- 
tive quality in a very large degree and 
at all times careful and clean cut~ in 
their work, so that when it was presented 
to the public for adoption or rejection it 
immediately found an abiding place in the 
industrial progress of the time. 

It is nothing to the discredit of these 
three gentlemen that, while they have 
worked so earnestly and triumphantly, they 
have been appreciated in acommercial way, 
and a comfortable fortune belongs to each. 

Our picture gallery also contains the 
countenances of Nikola Tesla, the brilliant 
young inventor ; of Mr. J. J. Wood, one of 
the earliest workers in are lighting, and 
whose dynamo machine ranks among the 
very first in the field ; Mr. R. T. McDonald, 
one of the most energetic and successful of 
electric light manufacturers and organizers, 

There are many other names indentified 
with the wonderful development, both 
technical and commercial, that has brought 
the electrical industry su rapidly to the 
front. The list of names identified with the 
electric lighting and electric power industry 
is along one. It should include Charles A. 
Coffin, of Boston, and his associates, E. }. 
Garfield, 8. A. Barton and others; George 
Westinghouse, Jr., of Pittsburgh ; Edward 
Weston, Edward H. Johnson, Frank J. 
Sprague, 8. Insull and Stephen D, Field, of 
New York; W. Stanley, Jr., Pittsfield, 
Mass.; VU. Shallenberger, of Pittsburgh; M. 
M. M. Slattery, of Fort Wayne; Capt. 
Eugene Griffin and O. T. Crosby, of Bos- 
ton ; Charles E. Dustin, of Hartford, Conn.; 
Prof. William A. Anthony, of Manchester, 
Conn.; Frank A. Perret, 8. 8S. Wheeler, and 
scores of other bright and enthusiastic 
young and active men, who, one and all, add 
their share to advancing the interests of the 
electrical industry, and particularly the 
branch devoted to lighting and the trans- 
mission of power. 

~-:>- 
OBITUARY. 

George E. Mumford, of Kochester, N. Y., 
died on February 2, in Florida, aged 60 
years. Mr. Mumford was born in the cen- 
tral part of the State, was a graduate of 
Williams College and was a lawyer by pro- 
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fession. He practiced law for many years 
in Rochester in association with George H. 
Mumford, who was largely interested in the 
Western Union Telegraph Company in its 
earlier history when it had its headquarters 
in Rochester. In the latter years of his life 
George E. Mumford abandoned the practice 
of law, confining his attention to many bus- 
iness enterprises with which he was con- 
nected. He was president of the Brush 
Electric Light Company, of Rochester, which 
purchased the Genesee Falls and used the 
water power to furnish Rochester with elec- 
tric light, a plan that has proved very suc- 
cessful. Mr. Mumford is survived by five 
sons, one of whom, Geo. 8., is treasurer of 
the ‘‘C, & C.” Electric Motor Company, of 
this city. 
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The Telegraph in America, 


BY GEO, C. MAYNARD. 


The Editor has set a task impossible of 
accomplishment. Twenty-feur hours and 
two short columns of type to record the 
history of a thousand years, crowded into 
half a century! Morse, the American, cler- 
ical by birth-right, literary by a-sociation, 
devoted to art by choice and education, on 
the fifteenth day of November, in the year 
of grace, 1832, stepped from the packet 
Sully,” onto his native land, a dis- 
He was an inves- 

His mission was 


ship, * 
coverer of a new world. 

tigator, a prophet, a hero. 
to send out the lines of instant communica- 
tion ‘* to the ends of the earth.” For two 
centuries and more the world had recog- 
nized the need and waited for the man. 
Philosophers and students had long been 
electrical phenomena, and 


by sending signals 


investigating 
amusing themselves 
through long wires, but no one had trained 
the mysterious power to the service of man, 
or taught it intelligible speech. By clear 
insight of genins, Morse saw the problem 
made clear, and set himself to its practical 
application to human needs, Five long 
years of patient study and toil and the inven- 
tion was complete. Money was needed to 
show the world its 
Faith, hope and conrage 
were needed, and these he did not lack. 
Believing that the government should own 
and control the new invention, he appealed 
to Congress to aid him in making the final 
public test of his system. This was in 
1837. It has been the common tradition 
that the Secretary of the Treasury, Levi 
Woodbury, favored Morse’s plan and ree- 
ommended the appropriation of $30,000, 
which he asked for, The story is not true. 
On March 10, 1837, Secretary Woodbury 
sent inquiries to a large number of govern- 
ment officials and other public men, asking 


usefulness, and Morse 


was penniless. 


their opinions regarding the possible use- 
fulness of some system of telegraphs. The 
documents show that he had reference to 
semaphore telegraphs, and a score of re- 
plies received by him related cntirely to 
such systems. One naval officer reported 
that he had surveyed Long Island and pre- 
pared detailed estimates for a line of 19 
signal stations, extending from New York 
city to Point Judith, Another zealous naval 
oflicer submitted asimilar plan fora line from 
Cape Cod to the Island of Naushon, now 
owned by the telephone Forbes family. 
The Franklin Institute, of Philadelphia, 
reported an exhaustive scientific investi- 
vation of the subject, and that authori- 
tative body also recommended semaphores. 
It prepared most elaborate plans for building 
36 stations, to connect Washington and New 
York, at a cost of $100,000, with an annual 
running expense of $62,500. It may be well 
to preserve the names of the members of the 
‘*Committee of Science and Arts,” who 
signed the report, and here they are: R. M. 
Patterson, Roswell Park, Chas. B. Trego 
and Sears C. Walker. One advocate of this 
system suggested the employment of deaf 
and dumb persons to work the telegraph. 
Morse explained his telegraph, asked for the 
$30,000, and then spent five years more, 
Waiting, laboring, until he got it. The 
Ilouse Committee on Commerce finally made 
a favorable report in which it declared that 
the adoption of Morse’s telegraph would 
‘invest the citizens of this country with an 
approach to the high attribute of ubiquity in a 
degree that human mind, until recently, 
has hardly dared to contemplate.” Eight 
members of the committee were equally 
divided on the question and the ninth mem- 
ber, an Indiana man, whose vote decided it in 
favor of the appropriation, was overwhelm- 
ingly defeated by his constituents in the 
following election for having so foolishly 
wasted the people’s money. The bill passed 
the House by a vote of 90 to 82. The dele- 


gations from Rhode Island, Connecticut, 
New Jersey and Michigan, were the only 
ones which voted solidly in its favor. The 
failure of Morse’s underground experiment, 
the perfect success of his pole line between 
Washington and Baltimore, the sending of 
the scriptural message by Annie Ellsworth, 
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are familiar to every schoolboy in the land. 
Morse, immediately after the success of his 
undertaking was demonstrated, offered the 
invention to the government for $100,000, 
The offer was refused. 

On the first of April, 1845, the line was 
Alfred Vail 
was the operator at Washington, Henry J. 
Rogers, at Baltimore, with Morse himself as 


opened for public business. 


“‘extra” at either place as occasion required. 
The tariff, fixed by the Postmaster General, 
wus one cent for every four characters. The 
receipts of the line for the first seven days 
At this 
juncture Amos Kendall, one of the post 


were three dollars and nine cents 


masters general who did not believe in a post 
‘limited ” 
or unlimited, became one of the projectors 
of the enterprise. The first 


and telegraph service, either 
ittempt was 
to organize a company to build a line 
between New York and Philadelphia, these 
cities being regarded as the ones most 
likely to subscribe necessary capital and 
furnish the most business. ‘The capital stock 
was fixed at $3),000, half that amount to be 
paid in. Capitalists were shy and for some 
time the solicitors subsided on cheap lunches 
paid for out of the meagre receipts from curi- 
osity seekers who were admitted to the office 
at 25 cents a head. Stock subscriptions 
ranged from $100 to $2,750. The sums paid 
in by several men who, a little later, were 
telegraph millionaires, were $500 each. 
Railroads refused rights of way, residents 
along turnpikes feared witchcraft, and with 
were erected and 


many difficulties lines 


maintained. Slender and short poles, No. 
14 copper 


iss bureau drawer 


wires, 





knobs) for insula 
tors, were the de- 
pendencies in those 
days. j Besides fre- 
quent accidental 
interruptions, there 
was much trouble 
from malicious in- 
terference, and the 
men in charge of 
the lines might well 
have followed the 
advice of Sir Francis 
Ronalds who, when 
asked what he 
would do in case 
evil disposed per- 
sons broke down his 
telegraphs, replied, 
he ‘would kil] Esastvs Wimax, or New Yo 
them if he could oF ELECTRICAL 
catch them, d——n them if he couldn't, 

and, in either event, repair the wires 
without delay.” The 
lished for ten word messages were, from 
New York to New Brunswick, 10 cents; 
to Philadelphia, 25 cents; to Washington, 
50 cents. The New York office for 
the receipt and delivery of 
was in New York, 
was in Jersey City. 

ferriage a line was built up the Hudson to 
West Point, where it was strung across the 


rates first estab 


messages 
the operating room 


After a year or two of 


river on high masts and down on the oppo- 
site side. An unarmored cable was laid be- 
tween New York and Jersey City in 1848 
but failed to work, and not until 1856 did 
the attempts to cable the Hudson prove 
successful, 

The practical utility of the electro-mag 
netic telegraph, and its usefulness in every 
department of commercial and social affairs, 
quickly became apparent, though, for a 
long while, the receipt of a telegram was 
regarded as a death notice, and patrons 
believe the enveloped 
came over the wires. Many intelligent per- 
sons are still of that opinion. 

New companies were rapidly organized 
and lines constructed in every State east of 
the Rocky Mountains, and in 1849 there 
were 64 companies operating under the 
Morse patents. Their lines connected New 
York, Boston, Portland, Calais, St. Johns, 
Montreal, Quebec, Niagara Falls, Port Sar- 
nia, Detroit, Chicago, Milwaukee, Keokuk, 
St. Louis, Louisville, Cincinnati, Nashville, 
New Orleans, Savannah, Wheeling, Pitts- 
burgh, Harrisburg and intermediate places. 


would despatches 





The offices numbered 293. ‘The largest 
offices employed from three to six persons, 
the others one. The latter served as man- 
ager operator, messenver, batteryman and 
lineman—a most unique pounder of brass 
and expounder of electrical scieuce. His 
Jength of service and official rank were indi- 
cated by his crimson spotted trousers, liber- 
ally decorated in his daily avocation of 
scouring Grove battery zincs with a tooth- 
brush. An operator who received a salary 
of $600 a year was a Vanderbilt. Many of 
them had the privilege of using all the re- 
ceipts of their offices to buy provisions for 
themselves and acids for the batteries. The 
batteries were maintained, but the operators 
sometimes went hungry. The president of 
the Maryland Company was charged, by 
resolution of the board of directors, with 
the duty of *‘making the business agree- 
able to those engaged in it.” Such instruc- 
tions are unnecessary nowadays. 

Manner of construction, methods of op- 
eration, expedients in emergencies were 
crude, awkward, sometimes amusing, often 
Plain 


iron wire, solid and stranded, was largely 


failures, but always progressive. 
Insulators of every conceivable ma- 
were tried. In this 


used. 
terial and pattern 
period of the business, it was recorded that 
‘nearly every telegravher in the United 
States has invented an insulator and many 
lines have been ruined by the sad experi- 
ments.” Less than a year after the Wash- 
ington and New Orleans line was built, the 
superintendent was ordered to * reinsulate 
the line from Washington to Petersburg 
forthwith.” Twen- 
ty-five years later a 
famous — electrical 
engineer and_tele- 
graph 
who will recognize 
himself if he reads 


manager, 


this, invented and 
patented an insula- 
tor, thg first lot of 
which, amounting 
to 50,000, was sold 
to the government 
and used on_ its 
military lines. The 
insulation 
out of them in the 
first day’s rain and 
that line had to be 
**reinsulated forth- 
with.” Under the 
rules of one of the 


washed 


RK, AN EARNEST ADVOCATE 
DEVELOPMENT. 


largest companies 
the superintendent of 


for every day the line was out of work- 


repairs lost pay 
ing order, and half his pay ‘‘ when 
the line 
this rule been 


works but one way.” Had 
universal 
linemen would have been in debt to their 
Notwithstanding all the obsta- 


most of the 


employers. 
cles and drawbacks, business increased and 
messages were transmitted with despatch. 
The operators lost no opportunity to get 
them through by wire when it worked, by 
freight when it was down. They unani- 
mously disregarded the order to receive only 
by paper and preserve the original record in 
Morse characters, and took to reading by 
sound. In this many of them soon became 
expert, and there were as rapid senders and 
receivers 30 years ago as there are to-day. 
The first sound reader is unknown. Pro- 
fessor Gale says it was Alfred Vail ; Shaff- 
ner says it was Edward F. Brooks, of New 
York ; the monument in the cemetery at 
Frankfort, Ky., bears the name of Jimmy 
Leonard as the one entitled to the honor. 
The truth is, many operators commenced 
reading by sound about the same time, 
quite independently of each other. 

Up to 1853 companies multiplied and con- 
tinued to do business with little or no at- 
tempt at co-operation. Competition between 
rival companies operating under the Morse, 
House and Bain was, at times, 
bitter, and expensive legal battles were 
fought. Messages passed over the lines of 
several companies before reaching their des- 
tination and it was often difficult to trace 
them or to get replies. Supplies were pur- 
chased at retail by local offices and at extrav 


patents 
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agant prices. Then came the ‘‘ American 
Telegraph Confederation,” organized at 
Washington on the 5th of March, 1853 
The purpose of the organization was not 
consolidation of companies but to aid in 
securing harmony of interests, uniformity 
in methods of transacting business, and co 
operation in procuring supplies at fair rates 
The discussions were intelligent, practical 
and sensible. A circular letter issued by 
the secretary regarding the furnishing of 
It dealt largely 
in questions relating to the quality and cost 
of nitric and sulphuric acids, zine, platina, 
etc., and gave positive recommendations to 
the operators not to mix the two kinds of 
acid before charging the Grove batteries 
Superior clocks, bearing the stamp ‘‘ Amer 
ican Telegraph” were offered to all offices 
at ten dollars each. The manufacturer, 
Connecticut man, of course, said, ‘‘ he would 
warrant them to keep the time correct us to 
the day of the month, hour, minute and 
second, and that he would start them with 
genuine Connecticut time and tumble them 


supplies, is very interesting. 


over railroads, wagons, steamboats, drays 
and by hand, and land them in Halifax or 
St. Louis, still running with the correct 
time of New England. He would mark 
the moment of shipment, and its time ot 
detivery would indicate how long the clock 


had been wandering to its new home.” | 
one of those time pieces is still in existence 
it should be preserved. The result of the 
confederation was a saving in the cost of 
operating lines, an improvement in the sery 
ice and a decided step towards consolidation 
At the close of the year 1853 there were 
41,000 miles of wire in use and the capital 
stock of the companies was something over 
$6,500,000. 
to broaden and telegraph promoters became 
The follow- 
ing year a line to the Pacific coast was pro 


By this time the horizon began 
more ambitious and confident. 


posed and a company offered to put it in 
operation, provided the government would 
assist. 

Congress accepted the proposal and a 
bill was passed authorizing the compan) 
to go ahead, and agreeing to give it two 
million acres of land on completion of the 
line, with the reservation that the govern- 
ment should have the free use of the line 
to the extent of 8,000 words monthly. The 
tariff was fixed at $10 for 10 words. The 
plan of the comprny, as approved by Con 
gress, was to run a line of two conductors 
‘*thoroughly insulated and placed under 
the surface of the earth, rock or water, 
with testing tubes every five miles.” It 
was estimated to cost $1,150 per mile, a 
total of $2,760,000. The result it is not 
necessary to note. In 1860 a few experi 
enced telegraph men set out to cross the 
continent with an overhead line, and it was 
speedily built. Its value to the govern 
during the war cannot be over 
Ocean telegraphy was much 
spanning 


ment 
estimated. 
discussed and the possibility of 
the Atlantic was hinted. To most men this 
scheme was too visionary for consideration. 
The able diplomat and telegraphist who 
now serves the government in an important 
consulate in Scotland, and who sends and 
receives cablegrams as a daily pastime 
then announced that ‘‘he would not give 
the subject of ocexn telegraphy any serious 
faith,” and strong arguments to 
prove the 
America, determined to be ready 
the old country should she find solution of 


printed 
impossibility of its success. 


to meet 


the problem and send a line vo the shores of 
the new world, pushed through wilderness 
and across waters to the farthest point of 
the Western Hemisphere, and waited. Eng 
land still hesitated and America took the 
lead and through the untiring efforts of 
Cyrus W. Field carried the undertaking to 
perfect success. The Atlantic is threaded 
with cables,and at this momenta vessel carry- 
ing the stars and Stripes is completing the 
survey of a route through the Pacific. On 
land and on sea the United States holds its 
rightful place. The success of the first 
Atlantic cable made the failure of the bold 
attempt to penetrate the icy North and 
cross Behring Straits less disappointing, 
and the loss of $3,000,000 not so serious. 
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The second decade in the history of the 
telegraph saw many changes. Small com- 
panies here and there joined their fortunes, 
competition slackened, lines and _ service 
greatly improved, profits became possible. 
The Bain claims were out of the way, the 
House printing system was found useless 
for general purposes. The Morse system 
carried the day. The war made most ex- 
traordinary demands on the telegraph, and 
every one was promptly met. The account 
of that period isa history of itself. The 
telegraph in the South was the first thing to 
be reconstructed, and the men who had the 
work to do were equal to the occasion. 
Consolidation went on gradually and irregu- 
larly for a while, until Hiram Sibley hung 
out his banner bearing the motto ‘“‘Jn Uni- 
tute Vis.” That motto, faithfully followed 
from that day to this, has given the com- 
pany then organized the rightful control 
of the telegraph business, not only of a few 
Western States, but of the Western Conti- 
nent, and has provided for the people of 
this country a service superior to any other 
in existence. 

Statistics showing the growth of the busi- 
ness would present a great array of figures 
which the Review could not print, and 
which nobody would read, if it did. At 
the commencement of 1892, 45,000 men and 
women were employed in the service. The 
number of offices was 25,000, and the length 
of wire 900,000 miles. The capital invested 
was on the farther side of $100,000,000. 

Improvements in apparatus and methods 
have been as marked as the increase of the 
business. Durable lines, infinitely better 
insulation, automatic repeaters, duplex and 
quadruplex instruments, improved batteries 
and dynamo currents, typewriter receivers, 
well-appointed offices, most efficient opera- 
tors, admirable discipline; these go to make 
the American telegraph the most magnifi- 
cent establishment in the land. The facili- 
ties it affords are a marvel and a revelation. 

Of the intelligence, the skill, the ability to 
command and the ability to obey, the spirit 
of the men who make all this possible, noth- 
To mention one 
name suggests hundreds. The deeds and 
the memories of the living and the dead are 
intertwined. Faith and devotion they have 
given to their work, gratitude and praise be- 


ing can be written here. 


long to them. 
————_ o<e 


Telephone and Street Railway 
Litigation. 


The opinion of Judge Rice in the case of 
the Central Telephone Company vs. the 
West Side Electric Railway, of Wilkes 
Barre, Pa., was filed recently. 

The injunction is continued until further 
orders with permission to the defendant 
company to move to dissolve upon making 
various proofs suggested in the opinion and 
also upon their giving security in sums di- 
rected by the court for the payment of all 
damages to the plaintiff which it may be ad- 
judged liable for. 

The principal points in the opinion are 
that ‘‘an electrical passenger railway is 
bound to use reasonable care and prudence 
in placing its wires and poles and to adopt 
the usual methods to prevent contact be- 
tween its trolley and feed wire and the wires 
of the Telephone Company, and upon their 
failing in the above precaution they may be 
restrained by an injunction from oper- 
ating.” 

It appears that connection between the 
plaintiff’s and defendant’s wires may be pre- 
vented by a guard wire, but the evidence 
shows that no guard wires have been put 
up; therefore, the injunction will be contin- 
ued for the present. 

It is the duty of a telephone company 
using a public highway for its poles and 
wires to construct and maintain its line so 
as not to incommode the public use of the 
highway. Hence, as alleged by the defend- 
ant, the plaintiff can avoid the dangers 
from actual contact of its wires with those 
of the electric railway by stretching them 
on higher poles. The telephone company is 
not entitled to an indemnification for the cost 
of making the necessary changes. 
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The Utilization of Exhaust Steam for 
Heating Purposes. 


BY C. M. MORSE. 


In connection with central station electric 
lighting, of course the first consideration 
is economy in production of power. Where 
water can be readily obtained, condensing 
engines effect great positive saving in the 
cost of operating over the non-condensing 
engines, which many companies are forced 
to use because of the location of their stations 
at a distance from any available supply of 
water for condensing. It is to stations 
operating with non-condensing engines and 
located in thickly settled sections of cities 
that the question of disposing of the exhaust 
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steam to advantage appeals with consider- 
able force, because it is easy for those in- 
terested to appreciate the profits that may 
accrue if this otherwise waste product can 
be made to pay revenue. 

The Thomson- Houston Electric Light and 
Power Company, of Buffalo, are in a position 
to congratulate themselves upon a recent 
addition to their plant, which places them 
in a better position relatively to their com- 
petitors, who are more fortunate in having 
stations located near adequate water sup- 
plies, for condensing their exhaust steam 
and thus reducing materially the cost of 
producing power. The company referred 
to has succeeded in arranging to sell the ex- 
haust steam from their engines to neighbor- 
ing buildings for heating purposes, and they 
are now obtaining sufficient income from 
the sale of such steam from their engines 
that operate in the day time, to enable them 
to drive their dynamos at a less expense 
than would be necessary to operate con- 
densing engines, if the condensing water 
should cost nothing. The exhaust steam is 
carried, at atmospheric pressure, through 
properly arranged pipes laid underground 
to the several buildings where it is made to 
do duty in radiators and heating coils. 

The Barnard vacuum system of circulat- 
ing exhaust steam at atmospheric pressure, 
which is used in this plant, is peculiarly 
adapted for the work performed, and the 
complete central station heating plant now 
in use embraces details of arrangement and 
construction which cannot but be of great 
interest to engineers and to every one in- 
terested in the construction and operation of 
electric plants. 

This plant is located, like most central 
station light and power plants, in a district 
containing many users of steam for heating, 
and the use of their boilers for making steam 
to sell in the neighborhood in the daytime, 
when the greater part of their plant was 
otherwise idie, early appealed to the man- 
agement as suggestive of profit, for the 
reason that it is well established by experi- 
ment and practice that the cost of producing 
steam at a central station, for use over large 
areas, is much less than the cost of pro- 
ducing the same steam in independent heat- 
ing boilers, in the several buildings to be 
heated. 


| 


Each 10,000 cubic feet of space in build- 
ings, as ordinarily constructed, requires an 
average of about 30 pounds of steam per 
hour for heating. In ordinarily well set 
horizontal tubular boilers four pounds of 
coal will produce 30 pounds of steam per 
hour. Special boilers used exclusively for 
heating require at least eight pounds of coal 
per hour for the same amount of steam pro- 
duced, and as such boilers are usually not 
well attended and consume considerable 
coal for keeping the fires alive, when not 
supplying steam for heating, 10 pounds of 
coal may be assumed for such boilers to 
produce the same results as obtained from 
four pounds of coal used in a large boiler 
plant producing at the same time steam for 
power purposes, or in ordinary factory 
boilers. 

The special heating 
boilers costs, in other words, 244 
much as heating from a central station. 

The economy of heating with live steam 
from this particular boiler plant, the Thom- 
son-Houston Electric Light Company’s 
station, having been proven by actual prac- 
tice, it was discovered that steam heat is re- 
quired for night as well as day, and that 
while the boiler plant is entirely used for 
furnishing steam to the engines at night, 
the exhaust was being thrown away and 
this condition has led to the adoption of 
the Barnard system for circulating the ex- 
haust steam from the engines through the 
heating mains and coils. Such 
exhaust steam is accomplished without any 
back pressure on the engines and at prac- 
tically no cost to the company. 

Under this system 30 pounds of exhaust 
steam, the equivalent of one horse-power 
for one hour, delivered into a steam heating 
main is worth at least 97 per cent. of live 
steam at boiler pressure for heating pur- 
poses. 

Centra] stations, well located, may safely 
contract to heat neighboring buildings to 
at least 80 per cent. of their total boiler 
apacity without impairing the engine 
efficiency of the station. 

Referring to the particular system of cir- 
culating exhaust steam in use by the Thom- 
son-Houston Company, in Buffalo, it seems 


from independent 
times as 


use of the 
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to be the outcome of several efforts on the 
part of different engineers to accomplish 
the results obtained. The Barnard system 
was adopted in this instance upon what ap- 
peared to be sufficient guarantees as to what 
it might accomplish, which warranted its 
trial, and the results so far shown have 
more than met all expectations in the matter, 
proving the claims for it, namely: 

That with sufficient exhaust steam it costs 
practically nothing to heat a building. 

That this system will circulate steam with- 
out initial or back pressure throughout the 
most extensive heating plants. 

In this instance the exhaust is carried in 
the longest supply main, a distance of about 
400 feet, to the building that is heated by 
that main, and the service now given from 
the several mains is only a small part of that 
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to be obtained from the extensive plant con- 
templated. 

Exhaust steam is fully as efficient as live 
steam for ordinary heating purposes, the 
total temperatures of the sensible and latent 
heat being practically the for all 
pressure as ordinarily used. 

In this system no attempt is made to re- 
turn the water of condensation mechanically. 
In producing the circulation, the apparatus 
deals only with the air and the steam or 
vapor in the radiators or return pipes. A 
small condensing apparatus is employed for 
the purpose of maintaining a sufficient de- 
gree of vacuum, to thoroughly draught the 
steam to the radiators and to relieve the 
radiators of all possible accumulation of air. 
The doing away with all necessity for air 
valves and the ordinary condition of a steam 
heating plant, requiring periodical attention 
to the tendency of the radiators to become 


same 


air bound and consequently of no use as 
heaters, until the air is allowed to escape 
from them, is a consideration which will 
appeal to anybody familiar with 
heating plants. 

The condensing apparatus employed in 
this system represents the use of practically 
no 


steam 


power, as a surface condenser is em- 
ployed and the water required for condens- 
ing the vapor is a part of the boiler feed 
water, which flows through the condenser 
on its way to the boiler feed pump. This 
system of circulating the steam is free from 
the expense 


traps, air valves and check valves; that is, 


and complications of steam 
such appliances do not form a part of the 
Barnard apparatus. 

In the heating apparatus referred to above, 
about one-half of the water of condensation 
is returned to the boiler-room by gravity, 
and where that is not practicable, the water 
is allowed to drain to the sewer. The ques- 
tion of the advisubility of returning by 
mechanical appliances, the water of conden- 
sation that is otherwise wasted, has not yet 
been considered in this instance, and it is 
hardly possible that it would pay to do so, 
because, although at first sight there appears 
to be considerable waste of water at a high 
temperature which might be valuable as 
feed water for the boilers, investigation 
shows that the steam used in the heating ap 
paratus and then allowed to go to waste, is 
such a small part of the total exhaust from 
the engines, that there seems to be no ap 
preciable diminution of the efficiency of the 
feed water heater attached to the main ex- 
haust pipe of the station. 

A more complete description of the above- 
mentioned plant, with details of construc- 
tion, illustrated, might be interesting, but 
the facts and figures stated above are, we 
think, sufficient to accomplish our object, 
which is to call the reader's attention to the 
possible increase of revenue to be derived 
from a power plant, primarily designed to 
furnish power for operating dynamos. The 
designing and the installing of the above 
described plant was done by the Buffalo 
Engineering Company, who have by no 
means confined their efforts in this field to 
this particular plant. They have by proper 
adaptation of the same system, been able to 
make economically efficient, numerous form- 
erly defective steam heating plants, and to 
design new plants which are peculiarly rep- 
resentative of the practical economy and 
efficiency of heating buildings with exhaust 
steam, without back pressure and consequent 
expensive load on the engines. Several 
factories and office buildings in Buffalo are 
equipped with apparatus installed by them 
and they have apparently only started in a 
field which promises great returns. 





The East River Electric Light Com- 
pany, of New York, City has applied to the 
Supreme Court for permission to change its 
pame to the Thomson-Houston Electric 
Company, of New York. 

= 


Public Works Commissioner Gilroy 
has received a peremptory order from Mayor 
Grant for the removal of all overhead elec- 
tric light, telegraph and telephone poles and 
wires in sections of New York city where 
the companies owning them promised to have 
them removed by January 15. 
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FOOTPRINTS OF A DECADE. 


Progress in Electric Lighting, Power 
Transmission, Etc., Ete. 


A CAREFUL REVIEW OF THE VARIOUS STAGES 
OF ELECTRICAL DEVELOPMENT DURING 
THE PAST TEN YEARS. 


ELECTRIC LIGHTING. 


When we reflect that in the past decade 
have been developed most of the electrical 
applications which minister to our daily 
wants, it is difficult to understand how such 
gigantic strides can have been taken. Elec- 
tricity will soon be the ruling force of the 
world. It furnishes light, power, trans- 
portation, brings remote corners of the 
world into business communication, and 
will, at no distant day, have a large appli- 
cation as a source of heat. The ELECTRICAL 
Review has given a faithful chronicle, dur- 
ing the ten years of its existence, of every 
inch in this triumphant march of electrical 
progress. We propose to recall briefly a few 
of the leading incidents noted in its pages 
relating to electric lighting, transmission of 
power and other applications, and thus 
show how the present commanding indus- 
trial position has been attained. 

In the opening of the decade, arc and 
incandescent lighting was entering on a 
successful stage of its commercial exist- 
On April 1, 1882, 55,300 feet of 
street mains had been laid from the great 
Pearl street central station of the Edison 
Company in New York—the first in this 
country —946 houses having been wired 
in February and 14,311 lamps supplied. 
The impetus given by this system influenced 
the whole civilized world, and incandescent 
lighting at once gained an assured footing 
as a domestic illuminant. In April, 1882, 
two Edison 12 Z dynamos were run in 
multiple arc at the Crystal Palace, and 
also two steam dynamos were operated in 
multiple are on the Holborn viaduct, Lon- 
don. The successful effort to drive two 
mammoth generators in parallel was an 
event of great industrial importance, as 
demonstrating that the capacity of a cen- 
tral station might be indefinitely extended 
and its output be regulated to suit every 
demand. From that time to the present 
the field of electric lighting increased with 
tremendous rapidity, so that to-day there 
are over 5,000,000 incandescent lamps in 
nightly use in the United States, and the 
annual production is probably 7,500,000. 

The first Edison isolated plant was in- 
stalled in the printing establishment of 
Hinds, Ketchem & Company, Brooklyn, in 
1880. In 1891, there were in use over 6,000 
isolated plants. 

On October 1, 1883, the three wire direct 
current system was first used in Brockton, 
Mass., demonstrating that two generators 
might be coupled in series and the com- 
bined electromotive force of the two used 
to overcome the line resistance, while the 
establishment of a third wire between the 
two machines made it possible to use, in 
any one building supplied, the tension of 
only one generator, This method resulted 
in lowering the electrical losses of distribu- 
tion without materially increasing the 
amount of copper needed in the mains. 
Hundreds of active and brilliant minds were 
devoted to the development of the art and 
thousands of patents have been issued for 
detailed improvements. 

The lamp itself has been an object of great 
study and the first crude lamp, with a spiral 
platinum wire for a filament, has given place 
to the beautiful hair-like filament variously 
prepared by the great inventors, who have 
worked incessantly for the production of a 
perfect lamp. Filaments of carbonized 
paper gave way to slender fibres of bamboo 
or other fibres of kindred nature, or toa 
strand of carbonized silk, or to a slender 
strip of cellulose. 

The crude methods of exhaustion at first 
used to produce the vacuous environment 


ence, 
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in which the glowing filament pursues a 
career for 600 hours of brilliancy, have 
made room for the refined methods of the 
Sprengel and the Geissler pumps by which 
all but one-millionth of the air is exhausted. 
Scientists, before the day of electric lights, 
never knew such vacua. 

Numerous organizations have sprung into 
existence, inspired with prospects of finan- 
cial reward by the great success of the 
electric light, and have, by their vigorous 
rivalry, pursued with the liveliest interest 
every line of promised improvement in ex- 
cellence or cheapness of service, a compe- 
tition which has resulted in a score of great 
factories humming with activity. Our own 
country is the center of this great industry, 
and supplies not only the lamps used for 
domestic consumption, but a large part of 
those used in Central and South America, 
Cuba, Australia, Japan and Europe. In 
spite, however, of the pains and ingenuity 
which have been expended on the lamp, 
it is still an expensive article, an incident 
resulting principally from the fragile char- 
acter of its most essential part—the filament. 
The cost of the materials which enter its 
construction do not represent one-fifth of 
the total cost. We may confidently ex- 
pect, however, that the manufacture will 
be greatly cheapened. The labor is prin- 
cipally hand-work of great skill as the 
manufacture is now conducted, and each 
lamp must be handled by about 50 persons 
before it isa completed product. Already 
a method of repairing the filament has been 
devised and is in successful operation at 
Boston—the Pauthonier process. 

In are lighting, also, great progress has 
been made. An impetus was first given by 
the Brush are machine and lamp in the 
latter part of the seventies, and numerous 
other distinguished inventors, among whom 
stand out prominently Elihu Thomson and 
Edward Weston, contributed to the scientific 
achievements which enabled the energetic 
organizations who commercially pressed 
their inventions to widely diffuse arc light- 
ing. 

A vast amount of inventive ingenuity has 
been expended upon the details of electric 
lighting, as the thousands of patents issued 
by the Patent Office for cut-outs, arc lamp 
regulators, sockets and keys, systems of 
distribution, dynamo regulation, etc., tes- 
tify. The generator has been brought to a 
degree of perfection unrivaled in any 
other type of energy converter, 96 per cent. 
of the power delivered being yielded as 
electric energy. The continuous current 
dynamo of to-day is a work of art. The va- 
rious steps of itsconstruction are operations 
of special skill. The energy expended upon 
the improvement of the electric light has 
lapped over many other industries. New 
types of engines, for instance, have been 
invented and brought to a degree of per- 
fection never before realized. Radical 
improvements have been made in genera- 
tors during the past decade. Compound 
and over compound wound machines have 
come into use during this period, and are 
now almost exclusively used in this coun- 
try. The lighting of railway trains has 
also become frequent. One of the early 
efforts in this line was upon a train on 
the London, Brighton and South Coast 
Railway, in England, February 15, 1882, 
when 29 lamps were used on a Pullman 
train, the current being furnished by a bat- 
tery of Faure accumulators. In April, 1884, 
on the London-Chatham Railway, passen- 
ger cars were electrically lighted, the cur- 
rent being generated by power supplied by 
a Willans engine, the engine and dynamo 
equipment being mounted on the baggage 
car. 

While domestic and municipal lighting 
have experienced the broadest develop- 
ment, many subsidiary uses for the electric 
light have been found and utilized during 
this decade. The lighting of mines was 
witnessed as early as 1881. As alocomotive 
headlight the electric light was in use as 
early as 1881, in France, where the locomo- 
tive engine operated the dynamo, and in 
Austria, where an auxiliary brotherhood en- 
gine was used. 


The electric light has been applied to a 
large number of special uses ; in dentistry 
and surgery the incandescent lamp is used 
to explore hidden recesses of the human 
body, and on ships the arc lamp as a search- 
light. In submarine work electric lighting 
has proven of great value. Street lighting 
with arc lamps has had an enormous de- 
velopment. Almost every progressive town 
in the United States has electrically lighted 
streets. Inventors are not, however, con- 
tent with the present stage of development 
in electric lighting. The dream of those 
who keep in the van of progress is to pro- 
duce a light of greater efficiency. Under 
the present method only a small propor- 
tion of the energy is given off as light. 
Scientific investigation of the spectrum 
shows that most of the energy is lost in heat 
and non-luminous waves, and busy minds 
are searching for some mode of conversion 
of mechanical energy which will copy the 
principles at work in the common fire-fly, 
where almost all the energy is given off as 
luminous waves, and, consequently, an al- 
most perfect conversion exists. We dare not 
say, in the face of the marvelous achieve- 
ments already made, that such a dream 
will not be realized. An interesting series 
of experiments, made within the year by 
Mr. Tesla, shows that a lamp filament may 
be made to glow without any metallic 
connections with a supply circuit. Alter- 
nating currents of great frequency and high 
tension may create a field between the walls 
of a room, within which an interposed con- 
denser connected with a lamp filament will 
produce incandescence. Asthe art matures, 
new possibilities loom into view. It is safe 
to predict that another decade will witness 
progress no less striking than the one just 
passed. 

LIGHTING BY ALTERNATING CURRENTS. 

The latter half of the decade is specially 
notable for the tremendous development in 
the application of alternating currents. The 
initial impetus was given by Gaulard & 
Gibbs, who patented a transformer system, 
in which induction transformers were used 
locally to supply low tension currents for 
lighting, a high tension current being trans- 
mitted over a line wire and carried through 
the primary coil of the transformer. The 
Gaulard & Gibbs system was tested as early 
as April 1, 1884, by Dr. John Hopkinson, 
at Edgeworth Road, and showed an effi- 
ciency of 89 per cent. The primary circuit 
was fed by a Siemens alternate current 
machine, and was 15 miles in length and of 
No. 8 copper wire. The use of alternating 
currents to supply a current of high elec- 
tromotive force, and capable of overcoming 
line resistance in combination with trans- 
formers to reduce the tension and increase 
the quantity for local consumption, al- 
though not broadly new at the date of 
Gaulard & Gibbs’ invention, gave such ex- 
cellent results in electric lighting, by reason 
of the ability to use commutatorless gener- 
ators and transmit currents of high tension, 
that it soon met with a warm commercial 
reception. The Westinghouse Electric 
Company first started the ball rolling in 
this country, and other companies soon 
followed. 

Although it has been only five years since 
the first alternating current plant was 
erected, this system of lighting has spread 
so rapidly that it is now in use all over the 
country. Itis well adapted for long dis- 
tance transmission, for the reason that high 
tension currents may be generated without 
injury to the dynamos, ring contacts being 
used instead of the commutators necessary 
in direct current generation. A very im- 
portant incident follows the use of high 
tension currents, namely, line wires of small 
cross section may be used, resulting in a 
great saving of copper. 

ELECTRIC METERS. 

Among the many collateral branches of 
electric lighting, the meter stands in the 
first rank in point of interest. This has 
received its full share of attention from the 
indefatigable inventor. The public wanted 
to pay only for the current it used, as it 
did for gas and other commodities, Numer- 
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ous types of meters have been brought out, 
both for direct and alternating currents, and 
about 200 United States patents have been 
issued. The leading types, however, may 
be regarded as the Edison, Shallenberger, 
Aron, Thomson and Walker meters. 

The Edison electrolytic meter for direct 
currents is provided with an electrolytic 
cell placed in a shunt circuit, the resistance 
being so proportioned that only a definite 
fraction of the current passes through the 
cell. A conducting ‘salt is used, from 
which the metal is deposited by the current 
from one electrode to another, the rate of 
deposit depending upon the amount of 
current passing through the meter. The 
consumption of electrical energy is deter- 
mined by ascertaining the increase of 
weight of the electrode which receives the 
deposit. 

The Shallenberger meter is designed only 
for the alternating current. In this a field 
of force isinduced by the alternating cur- 
rent and a field polar line developed; a 
second polar line is developed in the arma- 
ture by an auxiliary circuit. The polar 
line of the armature is displaced with refer- 
ence to that of the field and rotation results. 
The speed of rotation is kept down by a set 
of fans. 

The Aron meter has as its underlying 
principle the ascertaining of current con- 
sumed by noting the difference in the rate 
of movement of two clocks, one of which is 
affected by the current being used. The 
apparatus consists of two pendulums regu- 
lated so as to oscillate synchronously. One 
is of the usual construction and the other 
carries a steel magnet at its extremity. Both 
are kept in movement by spring power and 
act jointly upon a dial train, which counts 
the differences of their oscillations. Both 
pendulums normally oscillate synchronously, 
but when current passes one is caused to 
swing faster as current increases, causing 
registration by means of the dial train. 

The Thomson watt-meter is also of the 
motor type and comprises a set of coils 
wound on a hollow frame constituting the 
armature, through which passes a vertical 
shaft. The coils are connected to a commu- 
tator on the shaft, to which current is led 
by two brushes. The coils of the armature 
are wound with fine wire and are in series, 
with a resistance varying according to the 
voltage. The armature is in shunt across the 
mains. Surrounding the armature is a set 
of fixed coils through which the current to 
be measured passes. The armature shaft 
is connected with the register by which the 
current is measured. A retarding device, 
comprising a copper disk rotating in a mag- 
netic field, is used. 

The Walker meter comprises an ammeter, 
the fluctuations of which are recorded by 
photography. The point of light is pro- 
jected by the ammeter needle upon the 
sensitive paper upon which a curved line 
representing the fluctuations of consump- 
tion is traced. 

ELECTRIC POWER. 

One of the most promising branches of 
electricity is its application for power pur- 
poses, and especially for the transmission 
of power. The discovery that a Gramme 
machine is reversible, that is to say, when 
two such machines are coupled together, one 
operating as a generator the other will 
operate as a motor, was the first important 
step taken in this line. Since then numerous 
efforts have been made to utilize electricity 
for the transmission of power over a long 
range. In 1886, Deprez transmitted 52 
horse-power a distance of about 25 miles, 
with an efficiency of conversion of 45 per 
cent., using the maximum voltage of 6,290. 
Early efforts in this direction were, of 
course, confined to direct current machines, 
and a necessary limitation in the distance of 
transmission was introduced, by reason of 
the inability of the commutators to with- 
stand very high voltages. Aside from this 


fact, direct currents would lend themselves 
with great advantage to the transmission of 
power by reason of the high efficiency 
between the motor and generator. Gen- 
erators may be easily made to utilize 96 
per cent. of the energy expended upon 
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their armature shafts, and motors may be 
made of corresponding efficiency, thus giv- 
ing a total efficiency of 92 per cent., aside 
from losses due to the wire transmission. 
Until, however, some method shall have 
been devised by which the destructive ef- 
fect of high tensions upon commutators 
can be avoided, direct currents will be con- 
fined to the transmission of power within 
a comparatively short radius. For street 
railway and similar applications it is emi- 
nently well fitted, and, as will presently be 
seen, has met with the wide application 
which its efficiency and adaptability de- 
serves. 

Up to 1884 the transmission of power had 
scarcely passed the experimental stage in 
this country, although applications had been 
made abroad in 1882. Professor Ayrton 
rode an electric tricycle in London, operated 
by four accumulators, weighing one and a 
half hundredweight, and the launch ‘‘Elec- 
tricity” was operated at a mean speed of 
nine miles per hour, carrying 12 persons, on 
the Thames, and was said to be thoroughly 
successful. 

The direct current has been largely used 
for subterranean operations, especially for 
driving rock drills, and has given great sat- 
isfaction. It has also been used to train 
heavy guns and to operate Gatling guns, 
dispensing with the necessity of manual 
manipulation of the gun when in action. 
But for long distance transmission of power, 
such as the utilization of a distant water- 
fall, the alternating current seems adapted 
par excellence. 

In countries which are thickly settled, 
where water powers are for the most part 
taken up and havea commercially recog- 
nized value, the advantage of electric trans- 
mission is not so great as ina country like 
the United States, and especially the western 
portion, where there are thousands of water- 
falls, the power of which is going to waste, 
and which may be secured at small expense 
and harnessed into service as an industrial 
factor. In such cases, the points at which 
it is desired to use the power may be far 
distant from the waterfall, and it is pre- 
cisely for such a state of circumstances that 
the alternating current is peculiarly well 
adapted. These facts have been well recog- 
nized for several years, but the difficulty 
which has stood in the way of liberal devel- 
opment of this branch of electrical enter- 
prise has been the lack of an efficient alter- 
nating current motor. Several systems 
have been installed in which synchronous 
alternating motors have been used, high- 
tension current being developed at the 
waterfall and transmitted to the motor at a 
point where the work isto be performed. 
The difficulty, however, with this type of 
motor is its refusal to start from a state of 
rest unless it is gradually brought up to 
speed in unison with the generator, and also 
the fact that when running in synchronism 
and overioaded it is liable to fall out of step 
and come to a standstill. The great advan- 
tage, however, with a synchronous motor is 
its high efficiency. As much as 75 per cent. 
of the energy delivered at its brushes may 
be converted into power and delivered 
through its shaft. It has been claimed by 
its advocates that, if built of sufficient power 
to meet all demands that may be made upon 
it, it will not fall out of step under change 
of load, and that it may readily be started 
by being gradually brought to speed at 
the beginning of operations for the day. 
This claim would seem, theoretically, to have 
some merit, but ithas not gone into extensive 
use. In some instances a_ self-starting 
auxiliary alternating current motor, such as 
the Tesla type, has been adopted, wherein 
a rotating magnetic field is developed by 
two currents having a quarter phase differ- 
ence, and such rotating field is used to drag 
around an armature provided with a closed 
coil. Such a motor is used to start a syn- 
chronous motor and is then cut out. The 
need has been strongly felt, however, of a 
self-starting alternating current motor which 
would start underload and yield an efficiency 
comparable to the direct current motor. 

Within the past year a line has been erect- 
ed in Germany, extending from Lauffen, at 
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the Neckar Falls, to Frankfort, a distance 
of 108 miles, by which 300 horse-power was 
transmitted from the Falls to the electrical 
exposition buildings at Frankfort. In this 
system currents of enormous tension were 
used, about 20,000 volts—a step-up trans- 
former by which the tension was raised being 
used at the generating station, and a step- 
down transformer by which the tension was 
lowered being used at the receiving station. 
A transformer of a peculiar type was used 
by which a multiplicity of alternating cur- 
rents having a difference of phase were de- 
veloped from three currents a third of a 
period apart transmitted from the power 
station to the delivery station over three line 
wires. The motor was provided like a Tesla 
motor, with a rotary field in which rotation 
of the field poles was created by means of 
the phasialiy different alternating currents, 
but it was claimed that a much higher effi- 
ciency was realized by reason of the small 
amount of self-induction in the field, result- 
ing from the multiplicity of phases used. 
It is claimed for this system that an effi- 
ciency of 87 per cent. is realized. The details 
of the system and such data of the tests as 
are available have been widely published in 
the scientific journals and eagerly read by 
all who are interested in transmission of 
power. Doubtless, the sucess of those ex- 
periments will be followed by commercial 
attempts to profit by their results in this 
country. 

It is gratifying to Americans that two of 
the pioneers in this art are citizens of this 
country, one by birth and the other by adop- 
tion, namely, Mr. Charles 8. Bradley, and 
Mr. Nikola Tesla. Mr. Bradley was granted 
a patent in 1889, covering the three-phase 
system of generation and transmission, and 
Mr. Tesla has taken out a number of patents 
for the rotary current motor. 

The possibilities offered by electrical trans- 
mission of water-power for such geographi- 
cal sections as are blessed with waterfalls are 
tremendous, and should result in making of 
such districts great industrial centers. Ef- 
forts are already being made to utilize the 
tremendous power wasted at Niagara Falls 
by electrical transmission. A tunnel through 
the rock from a point above the Falls, toa 
point below them, is well under way, and it 
is estimated when completed to develop 
125,000 horse-power, which is destined to be 
carried to Buffalo and other points. If the 
power delivered can be sold at a profit more 
cheaply than coal, the advantages of a fav- 
orably situated point can be readily appreci- 
ated. 

The possibilities of long distance trans- 
mission are great, also, in other fields than 
that of a terminal distribution circuit. It 
seems but a slight step to make interurban 
electric railroads operating at high speeds a 
crystalized fact, and such, no doubt, will be 
a reality of the near future. 


ELECTRIC RAILWAYS, 


There is one phase of electric transmission 
of power which is distinctly connected, both 
in origin and development, with the last 
decade and that is electric locomotion. It 
has been many years since it was first pro- 
posed to operate cars by means of a current 
furnished by « stationary source of supply, 
although the conception of supplying a 
system of conductors by means of a dynamo 
and operating one or more motor-driven 
cars is as recent as 1877, and is due to an 
American, Mr. Stephen D. Field. The first 
commercial operation in this country is only 
six years old and the bulk of the enormous 
development in this art has taken place in 
the past three years. Among the early 
practical efforts was the exhibition of Field’s 
electric locomotive at Chicago in 1883. In 
the Summer of 1882, Dr. Joseph R. Finney 
operated an electric street car in Allegheny, 
the current being supplied by an overhead 
copper wire and conducted by means of a 
trolley fitted with grooved wheels to a 
motor on the car. Earlier efforts were 
made abroad, the firm of Siemens & Halske 
having had a road in operation at the Inter- 
national Exposition of 1881. In 1882 there 
were 100 miles of electric railway in opera- 
tion in Europe, one line at Lichterfelde, 


one from Spandauer Bock to Charlotten- 
burg, near Berlin, another from Port Rush 
to Bush Mills, in Ireland, and one in Hol- 
land, from Zandvoort to Kostverloren. 

The first commercial electric railroad in 
the United States was in service at Cleve- 
land, O., about six years ago. The enor- 
mous development of this industry may be 
appreciated from the fact that there are 
now in operation over 250 electric railways 
in the United States, embracing 2,024 miles 
of track and utilizing 3,830 motor cars, 
operated by 6,400 motors with an estimated 
capacity of 174,435 horse-power. 

Out of 956 street car plants existing in 
the United States and Canada, 589 are oper- 
ated by horses, 49 by cables, 246 by elec- 
tricity and 73 by steam. When it is remem- 
bered that all of this development is practi- 
cally a growth of three years, some idea of 
the important figure electricity is destined 
to cut in the problem of transportation in 
the future may be had. The present elec- 
tric railroad equipment in this country rep- 
resents a value of about $49,300,000 out of 
a total of $164,400,000 for all street railways, 
of which $58,900,000 may be apportioned 
to horse systems, $49,000,000 to cable and 

7,400,000 to steam. 

In amount of track mileage, electric rail- 
roads stand next to horse railroads, the 
former covering 5,703 miles and the latter 
2,024, while there are 527 miles of cable 
road and 554 of steam. The greater portion 
of this distinguished success is due to the 
energy of the promoters of the electric sys- 
tems, but the present commanding position 
of electricity as a mode of urban and sub- 
urban transportation could never have been 
obtained but for the low cost of electrically 
operated plants. The average cost per car 
mile of horse railroads is about 5.7 cents; of 
a cable, 2.5; of an electric, 2.2, and of steam, 
5 cents. The prime cost of an electric plant 
stands on about an equal footing with that 
of the horse plant. The cheapness of in- 
stallation and the cheapness of operation 
are two arguments too strong to be resisted 
by street car men, and those who are oper- 
ating their systems by horses are rapidly 
being converted toa belief in the superiority 
of electricity, and the number of roads oper- 
ated by the latter agency is constantly in- 
creasing. 

Another striking advantage appertaining 
to electrically operated roads is the fact that 
the speed is perfectly regulable, and may 
be varied within wide limits, high speeds or 
low speeds being taken at will. An average 
regulation speed may be said to be 12 miles 
per hour; the average mileage per car per 
day 115. 

When it was first proposed to introduce 
electric street railways, the objection was 
seriously made that the grades necessary to 
be mounted would be an insuperable obstacle 
to the adoption of the electric motor. This 
superstition was quickly eradicated when 
those who thought that it was doubtful 
whether a five per cent. grade could be 
mounted were shown that 14 per cent. 
grades can be safely and readily taken. On 
the Lynn railroad, 16 foot cars are propelled 
over 13.2 per cent. grades. 

Electric railways have rapidly spread 
through all parts of the United States and 
have shown themselves competent to handle 
traffic in the busiest city as well as the small- 
est town. At Southington, Conn., which is 
the smallest town in the United States hav- 
ing an electric street railway, there is a pop- 
ulation of only 5,400. The cars are in 
service over two miles of track. The larg- 
est electric railway is at Boston, the entire 
system covering 284 miles of track, 60 of 
which are electrically equipped and upon 
which 312 motor cars are in operation. 

Like all other departures, electric railways 
have met with bitter opposition from that 
portion of the public which is interested 
in competitive systems, and another which 
impedes progress by its ultra-conservatism. 

The overhead system of supply is the one 
which has commended itself most strongly 
to street car operators, by reason of its 
cheapness of equipment and _ reliability. 
Doubtless, it would have a much larger ap- 
plication than exists to-day, especially in 
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large cities, but for the hue and cry which 
has been raised against the overhead conduc- 
tor as an architectural monstrosity and the 
false alarm as to the danger of the current. 
Both of these objections are, however, rapid- 
ly giving way. The voltage ordinarily 
employed is less than 500, and it has been 
repeatedly shown that no danger to human 
life results from such an electromotive 
force. Aesthetic objection is gradually being 
waived as the conviction is more forcibly 
pressed upon the public that rapid transit 
is an absolute necessity in large cities, and 
that for realizing such transit electricity, 
among all the modes of propulsion now in 
existence, is the most suitable. 

Other methods of supplying the current 
besides overhead wires have been proposed 
and partially exploited, but have thus far 
been unable to make much of a showing. 
The underground conduit offers theoreti- 
cally a neat solution of the problem of elec- 
tric locomotion, and would remove entirely 
the objections which are made to the over- 
head system, but, although a number of trials 
have been made, such systems have not yet 
demonstrated their ability to act reliably in 
all conditions of weather, and the further 
objection arises that the cost of a well con- 
structed conduit is very great. Thesystem 
has been tried on an extensive scale in 
Denver, Cleveland and Boston, and to a 
lesser extent in several other places, but in 
every case the continual interruption to 
traffic has exhausted the patience of the 
traveling public, and compelled them to 
abandon the systems. The storage battery 
system is the ideal solution of the difficulty, 
provided a proper storage battery could be 
found. Invention bas thus far been con- 
fined to storage batteries provided with 
active electrodes of lead, which make the 
cells very heavy, adding enormously to the 
aggregate weight of the car, and requiring, 
of course, an increase of energy to propel 
it. The beauty of such a system lies in the 
fact that it is entirely self-contained, and is 
not restricted to the route of fixed conduc- 
tors. The first storage car was operated in 
Paris, in 1882, and a storage battery system 
has been put in practical use in Brussels, 
Belgium. It has also been used at several 
places in this country, notably on the Mad- 
ison avenue line in New York city, and on 
the G street line in Washington. At the 
latter place it stil] continues in service. 
Great attention has been paid to the 
details of the system, so that but little 
time, not more than two minutes, is 
lost in replacing exhausted batteries with 
fresh ones. The great weight of the bat- 
teries themselves and the preclusion of 
reserve power on account of the attendant 
increase of weight, confines the operations 
of storage batteries to points where the 
grades are light, and would probably pre- 
vent their economical operation in places 
where the grades are as heavy as 10 per 
cent. The weight bugbear may be realized 
when it is noted that a 16 foot car with two 
motors such as are commonly used will 
weigh 8,000 pounds, of which 4,000 is elec- 
trical apparatus. A storage battery of the 
same size and capacity weighs 14,000 
pounds, of which 8,000 is battery. A full 
load of 30 passengers would add only about 
4,000 pounds. These drawbacks, however, 
have not prevented, as already seen, efforts 
to operate with storage batteries. Perhaps 
in the near future the battery will be so im- 
proved as to lightness and output that the 
only serious objection which exists against 
its adoption will fade away, and then we 
may expect as rapid development for the 
storage system as occurred with the over- 
head system. 

For interurban work and high speeds the 
electric current seems destined to take the 
lead over all other sources of power. An 
experimental line constructed at Laurel, 
Md., in 1890, showed that a speed of 120 
miles per hour might be maintained. The 
track was narrow gauge and the roadbed 
poorly constructed. The locomotive used 
weighed about 2.4 tons, the track was cir- 
cular in shape, and its poor construction pre- 
vented a realization of higher speeds. The 
next decade will, no doubt, witness rapid 
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progress of electric propulsion over roads 
that are now exclusively operated by steam. 
ELECTRIC WELDING. 

An interesting art that is peculiarly the 
result of the last decade, is that of electric 
welding. may be 
brought together and a current of great 
volume passed through the joint by which 
the metal in the neighborhood of the sur- 
faces of contact is quickly brought to a 
welding temperature and a perfect weld is 
made. A weld may be established betwcen 
pieces of metal of almost any size. In New 
[laven,Conn.,a the establishment of Seward 
& Son, a machine of this character is used 
to unite Norway iron to Swedish steel in 
for carriage 
burr at the 


Two pieces of metal 


such shapes as are suitable 
irons fifth wheels. The 
joint is removed by a drop-hammer after 
the weld Las made. The crescent- 
shaped tires of bicycles are welded by the 
Pope Manufacturing Company ; telegraph 
wire is welded at the works of the Trenton 
Iron Company, in New Jersey, and a machine 
has been found capable of effecting welds 
between pieces of wire rope, At the works 
of the Studebaker Brothers, in South Bend, 
Ind., there are nine machines, some of which 
are used for welding steel axles up to 14 
The will withstand 
atest of bending to 90 degrees while hot 
and then back again into alignment. Car 
tires four inches wide and _ three- 
quarters of an inch thick, as well as smaller 
sizes, are welded at the same plant. Prob- 
ably the heaviest work done is in the works 
Company, at Johnstown, 
Pa., where two 89,000 watt machines are 
in use for welding together rails. Pipe 
welding is put in practice by the Pevnsyl- 
vania Railroad Company. Machines are to 
be used in the Charlestown Navy Yard for 
welding ships’ chains having links up to 
two inches in diameter. Electric welding 
has also been applied to the manufacture of 
shell and scrapnel for military 
The art is capable of utilization in 
instances, where ordinary 
forged welds would be impossible. 
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IN GENERAL. 

Ina large number of other applications 
electricity has made rapid progress during 
the decade. In the manufacture of 
aluminum its influence has been felt in re- 
ducing the cost from $5 a pound in 1887 to 
90 cents per pound, 

The phonograph has been greatly im- 
proved, and is now widely used in business 


past 


circles as a convenient stenographer. 

In every new use that has been found for 
electricity during the decade, and in every 
refinement of uses that were known before, 
progress is noted, save in one. A few erratic 
gentlemen, in a moment of insanity, con 
ceived the idea that it was humane to inflict 
the death penalty upon criminals by means 
of electricity. During the past year a num- 
ber of been made. The 
results, so far as they could be ascertained, 
were such as to thoroughly condemn the 
process of execution. Repeated application 
of high tension alternating currents had to 
be made in every instance before death re- 
sulted. The unfortunate criminals were, in 
some instances, actually roasted alive, their 
flesh, where the electrodes were applied, be- 
ing scorched and blistered. It is to be hoped 
that so barbarous a mode of punishment 
will not be continued. Already part of the 
law under which it is inflicted bas been re- 
pealed. The public will now receive a full 
account of the horrible details, and public 
opinion will, doubtless, require a complete 
obliteration of the obnoxious law from the 
statute book of the Empire State. 
ere —— 

There is a sharp fight going on in 
Toronto, Can., over the introduction of the 
trolley system on the street car lines. 

_—-_- 

Arrangements are being made to ex- 
tend the long distance telephone line from 
Bellows Falls to Rutland, Vt., thus giving 
through telephone communication to Boston. 

~_>- 

An electrical parcels delivery van will 
be tried in London, by the Electrical Carriage 
Company. It will carry about a half a ton 
of goods and is to be operated by current 
supplicd from accumulators. It will run 


executions have 








for 2!¢ hours at a speed of six miles an bour. 
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Telegraphic Shorthand. 


BY JOHN P. GAVIT. 

When the newspaper business came to so 
advanced a stage that a telegraph operator 
was kept in the office of a good-sized daily 
from morning till night, taking the news as 
fast as it came in, it seemed as if the maxi- 
mum of speed must surely have been at- 
tained. The rapidity of writing was such 
that the operator was obliged to run his 
pen or his stylus across the paper very 
rapidly; he had not time to lift his pen 
clear after each word, but slid it on to the 
next, and the style growing out of this 
habit of forming the letters in the quickest 
and shortest possible way, and of running 
the words together became known as the 
‘telegraph hand.” It was known where- 
ever the business of the wire required rapid 
“ and one oper- 


like an- 


sending ” and “‘ receiving,” 


ator’s writing looked precisely 
other’s. 

The ‘‘ telegraph hand” is passing away, 
never to return, and writers’ cramp is to be 
an unknown ailment with the operators of 
the future. Telegraphy is becoming too 
rapid for the pen, and the fastest kind of 
type-writing will be none too fast in the 
coming telegraphy. 

It was all right till they began to send 
telegraphic messages, news and dispatches 
in shorthand. There were certain abbrevi- 
ations in the tele- 
graphy ; names of stations along a line were 
even to 


earliest commercial 
cut down to their consonants, or 
single letters; operator’s signatures were 
reduced to initials, and the 
phrases and messages were translated into 
a code of numbers, such ‘as: 1 for ‘‘ Wait a 
moment ;” 7 for ‘‘Are You Ready ?” 18 for 
“Do you Understand?” 18 for ‘* What is 
the Matter?” 30 for ‘* End of Message,” or 
‘* Circuit Closed ;” 44 for ‘‘ Answer Quick,” 
There were some words frequently 


commonest 


ete. 
occurring in messages which were cut down 
to as few letters as possible: ‘‘ Ahr.,” An- 
other; ‘‘Ans.,” Answer; ‘‘G. A.,” 
Ahead; ‘‘G. N.,” Good Night,” etc., 
All these were easily understood and easily 
Finally the maximum of speed in 
sut 


Go 


ete. 


written. 
sending and in receiving was reached. 
the necessity of sending still more in even 
shorter time became more urgent. Some 
body had to devise a means of progressing 
still further toward the infinitely rapid and 
the infinitesimally short. 

This necessity was especially urgent in 
the cases of those papers which leased wires, 
and to whom it became an object to send a 
time. 
Such papers hired the fastest operators ob 
tainable, and made it pay them to increase 
limit. Still it 
seemed as if some way of even further in- 


great deal of matter ina very short 


their speed to its highest 


creasing speed must be devised. And bright 
The 
idea of abbreviating more generally was, of 


wits were at work on the problem. 
course, the most natural, and it often was 
thought of ; the trouble with such a propo- 
sition was that already the rapid operators 
were sending as fast as the rapid men could 
write it out, and if the receiving operator 
should copy the abbreviations it would all 
have to be translated and ‘‘ spelled out” be- 
fore the printers could make ‘‘ head or tail” 
of it. 

The first man to solve this problem was 
Walter P. Phillips, now general manager 
of the United Press. At that time he was 
the Washington operator on a leased special 


wire from Washington to Chicago, con- 
trolled by a leading Chicago daily. Only 
the fastest operators could receive his 


messages, and nobody could receive and 
spell out his abbreviations. After much 
puzzling, he at last had one of the oid- 
fashioned recording machines set up in the 
Chicago office, and two operators were kept 
busy translating the abbreviations as the 
paper ribbons slipped out of the machines. 
For a long time this scheme was used on 
that wire. It was expensive to keep two 
operators at work amplifying Phillip’s ab- 
breviations, but it would have cost much 
more to lease a second wire, and ‘‘the dear 
public must have the news.” It was some 


years before any other operators tried the 
abbreviations to any considerable extent. 
The means of using this telegraph short- 
hand was discovered largely by accident, 
through the typewriter. 

A few newspapers furnished machines, a 
few operators bought them for themselves. 
Then the telegraph editors whose operators 
still clung to the pen and the stylus began 
to demand typewriter ‘‘copy,” and the 
number of typewriters increased. At this 
stage in the proceedings it was found that 
a fairly proficient typewriter operator 
could receive faster than the fastest man 
could send, and then it was that the abbre- 
viations began in earnest. Mr. Phillips had, 
in the meantime, resigned his place on the 
Chicago wire, and had become general man- 
ager of the United Press in New York. He 
soon saw that with a rapid use of the type- 
writer, his code of abbreviations could be 
largely increased, yet still be practicable. 
Thus it was that the “ Phillips’ Code” of 
telegraphic shorthand came into general 
use. 

It was very simple at first, but as the 
operators became more proficient and were 
able to ignore the clicking of the type- 
writer and pay strict attention to the tele- 
graph sounder, the number of abbreviations 
was increased, until to-day the Phillips’ 
Code isa very complete system of short- 
hand, adapted especially to sending news 
by wire, but in use also among many re- 
porters, and it is driving the pen and the 
stylus out of the telegraph business. 

This code is on a scientific plan, and is 
divisible into three divisions, of single, 
double and triple-letter contractions. The 
first consists of single letters, mostly con- 
sonants, each letter standing for a word or 
group of words, thus: 


B stands for ** be,”’ c—‘** see,’’ d—** in the,” f—“‘of 
the,” g—‘‘from the,*’ h—‘ has,” j—“* by which,” 


k—*‘ out of the,"* m—** more,”’ n—*‘ not,”’ o—** of, 
p—‘ per,”’ q—*' on the,” r--** are,” t—"* the,”” u— 
**you,” v—"“ of which,” w— with,” x—‘‘in 
which,’’ y—“ year,”* and x—** from which.” 

Some figures are used, as: 

4, ‘‘where”; 5, ‘‘that the”; 7, ‘that 


is.” These figures, however, belong prop- 
erly to the two-letter contractions, since 
they are expressed by letters—4, Fr.; 5, 
Fv.; 7, Sv. 

The two-letter contractions, of which 
there are upward of 400, often indicate a 
group of words, and must be memorized 
by the operator. Among them are : 

Cj. “Coroner's jury "*; “ Fb, ‘‘of the bill”; Gx, 
“great excitement *; Ha, * has had *’; Px, *‘pounds 
sterling *’; Qp, *‘on the part of **; Tf, ** the follow- 
= Xb, “exorbitant ’’; Ya, ‘‘ yesterday,” etc., 

The three-letter contractions are quite 
as numerous, or more so, and are even more 
difficult to understand, though it is not a 
complicated code. Some of the three-letter 
contractions : 

Hag, ‘“‘in consequence of*'; Gml, ‘gentlemen 
and ladies**; Dbf, *‘ destroyed by fire’; Aco, “ ac- 
commodate’’; Acod, “accommodated”; Acog, 
**accommodating *’; Accon, * accommodation.” 

In these cases the plan on which the sys- 
tem is based is well illustrated ; the ‘‘ing” 
and ‘‘ tion” endings are brought in without 
confusion, 

By the use of the typewriter and the 
Phillips’ Code, the speed of the average 
news operator has been increased about 
once, and the column that once came over 
the wire in an hour is received now in half 
that time. To papers having wires for 
news service this increase is a tremendous 
gain, though even now the companies base 
their charge for wires on the number of 
words sent in a given time. 

Typewriters and shorthand are not yet 
in general use for commercial business, but 
the time is near when the ‘‘hustle” of 
American life, and the necessities of busi- 
ness will force these modern improvements 
upon the old-timers, who as yet regard 
them with suspicion. 

am - 

Neosho, Mo., is now agitating the ques- 
tion of lighting the city with electric 
lights. 


—_- 
The Pacific Telephone and Telegraph 
Company, of San Francisco, Cal., is issuing 
to its patrons notices of the connection of 
their telephones to the metallic circuits un- 
derground, and giving several cuts descrip- 
tive of the conduit system run of circuits, 
etc.; it is quite novel, 
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The Daily Press and Electric Railway 
Accidents. 


The number of deaths which are credited 
in the papers to the ‘‘ deadly trolley wire ” 
has led to an investigation of many of 
them. In no case has it been found that 
death was due to a shock from the electric 
current. Here are a few of the results of 
this investigation : 

A man repairing a trolley wire carelessly 
placed his ladder so that it fell over with 
him. He struck on his head, crushing the 
skull and causing almost instant death. 
The paper facetiously remarked that he was 
undoubtedly killed by the wire, and was 
probably dead before he reached the ground. 

Another case in which it is true death was 
caused by a car having electric motors pass- 
iog over a boy. But, it was in the car 
house, and there was no trolley or electricity, 
and the boy was asleep beneath the car when 
one of the employés, desiring to shift it, 
started it with his shoulder, with the afore- 
said result. Another instance of the ‘‘ deadly 
trolley wire.” 

A carriage with two spirited horses col- 
lided with one of the *‘ dangerous motor 
cars.” This time the motor car was proved 
to bave been standing on a siding, the car- 
riage driver to have lost control of his 
horses, which, in running away, brought 
about the collision. 

A very amusing incident is one in which 
the paper states that ‘‘a man walking some 
distance behind an electric car was struck by 
one of the flashes from the wheel, which is 
so familiar to us, and was seriously injured.” 
On the witness stand one of the company’s 
officers was recently asked whether he had 
not heard of the case of a man, insulated 
from the ground, who was shocked by com- 
ing in contact with atrolley wire, losing his 
life. The conundrum was a puzzling one 
on the face of it, but by writing to San An- 
tonio, Tex., the following particulars were 
received, which cleared up the mystery: 

The man was painting the pole and sus- 
pended his paint pot on the feeder wire. He 
was obliged to reach over another wire to 
dip his brush, and as his sleeves were rolled 
up, it is quite evident that his arm came in 
contact with the uninsulated portion of the 
feeders of two lines. The shock caused him 
to lose his balance on the pole, and he fell 
to the street, striking the back of his head 
on the corner of the curbing. The physi- 
cians agreed that this fall caused the death. 

Sometimes the condemned wires have 
their use in spite of criticism. The writer 
recently met a man who had fallen off the 
top of a building 45 feet from the ground. 
His fall was broken by some electric wires 
spanning the street below. These, however, 
broke under the weight, and one of them 
slightly burned his leg. He rebounded from 
the wires to tbe street, breaking five ribs, 
his shoulder, arm, band and leg. This man 
has recovered and has the full use of all 
members, but if he had not, the deadly wire 
would have been credited with another 
slaughter. 

The killing of a poor little street gamin 
by an electric car was lamented by the 
American press to a surprising extent. The 
death is none the less sad when the cause is 
understood, and it is only fair to the electric 
service to state the facts. The boy was 
stealing a ride on one of the cars, and in 
trying to jump to another car fell under the 
wheels and was instantly killed. Who is 
responsible for this?— 7’ homson-Houston Bul- 
letin. 

—_ewe — 

Professor Trowbridge, in a recent maga- 
zine article, expresses the belief that a dimin- 
ution of our coal supply would result in 
making the transmission of power from 
Niagara Falls to New York a success. 


—-_ me —— 


An electric car on the Amesbury and 
Merrimac line jumped the track at Pleasant 
Valley, Mass., one morning recently, and 
plunged down an embankment 20 feet high 
to the Merrimacriver. One end went through 
the ice, and the car stood at an angle of 45 
degrees. Nine passengers were on board. 
The accident was caused by the spreading of 
rails on a curve on a down grade, 
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BURIED WIRES. 
YEARS’ HISTORY OF ELECTRICAL UN- 
WORK. 


TEN 
DERGROUND 


The burying of electrical wires under- 
ground dates back to the time of Morse and 
Cooke and Wheatstone, but practically noth- 
ing had been done in this direction on a scale 
of any moment until the military telegraph 
lines of Germany and France were placed 
underground. 

The English telegraph companies and later 
the English government made attempts, more 
or less successful, in this direction, experi- 
encing much difficulty in maintaining these 
lines in satisfactory working condition for 
any length of time. Telegraph wires had 
also been laid underground in some of the 
larger European cities to a limited extent, in 
Vienna, Berlin, Antwerp and Brussels. 

In 1882 a committee appointed by the leg- 
islature of the State of New York met in 
New York city to hear testimony and obtain 
information on this subject, owing to the 
clamor against the great number of overhead 
wires in the large cities of the State, more 
especially in New York. Much doubt and 
uncertainty was found to exist in the minds 
of the majority of the prominent electricians 
who testified before the committee, and the 
difficulties of overcoming the serious draw- 
backs of static induction and of maintaining 
a high degree of insulation were strongly 
set forth. That only further experiment 
would show the feasibility of a comprehen- 
sive underground system was the opinion of 
the majority of those who testified. 

The Bell Company, in Boston, had, ashort 
time previous to this, laid about a mile of 
conduit in which were placed telegraph and 
telephone wires, but sufficient time had not 
elapsed to properly test the working of the 
system, which consisted of iron pipes laid 
in cement, into which were drawn lead 
covered cables. 

In October of 1882 the 
sion underground system, connected with 
the Pearl street station, in New York city, 
had been laid nearly a year and had given 
quite satisfactory results, it being of the same 
weneral character as the one now used by 
Edison Illuminating Company; that of iron 
pipes in which the conductors are set and 
insulated by a special compound forced in 
ibout them. 

The numerous wires in the streets of 
Chicago, had become so objectionable that 
their removal was agitated vigorously, till 
at length the city fathers passed an ordinance 
requiring all telephone, telegraph, electric 
lizht, district telegraph and other companies 
to place their wires in the streets under- 
vround, or remove them, before May 1, 1883. 
Experimental work had been commenced 
in Chicago before this, and the Western 
Electric Company had built a wooden box 
subway for the Western Indiana Railroad, 
containing 20 telegraph wires laid in a special 


Edison low ten- 


cable, lead covered. 

The wires of the Postal Telegraph Com- 
pany were first put underground as a whole, 
the Chicago Sectional Electric Underground 
Company doing the work. By December, 
i884, there were about 500 mi'es of telegraph 
wires, in all, underground. In July, 1885, 
Electrical Subway Commissioners were ap- 
pointed for New York city to determine 
upon the best system of conduits, authorize 
building of the same and see that in New 
York the law previously passed, requiring 
that all overhead wires be removed or placed 
underground before November 1, 1885, be 
carried out. This law applying to all cities 
having a population of 500,000 or over. In 
June, 1885, Subway Commissioners were 
also appointed for Brooklyn, to hold office 
till 1887. Philadelphia also passed an ordin- 
ince requiring that overhead wires be buried. 

The New York Commissioners visited vari- 
ous cities where underground work was be- 
ing done, to investigate the working of such 
subways as had been laid, anc finally adver- 
tised for plans and specifications for electri- 
cal subways ; of those submitted none were 
considered entirely satisfactory and none were 
adopted, but the Commission finally decided 
to favor the organizing of a company to lay 
the subways under places to be approved by 
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them, together with the electrical companies 
interested. In October of that year a con- 
siderable number of fire alarm and police 
telegraph wires were laid underground in 
the Waring cable. 

By the beginning of 1886 Washington had 
about three and half miles of telephone con- 
duit laid and it was working quite satisfac- 
torily. In Detroit there were one and a half 
miles of electric circuit underground. 

May, 1887, saw 1868 miles of wire in sub- 
ways in Chicago, with 44 miles of conduit, 
all the electric light wires being removed 
from overhead. Milwaukee, St. Paul and 
Minneapolis had let contracts for under- 
ground work of more or less extent. 

In Brooklyn interesting experiments were 
early commenced by the New York and 
New Jersey Telephone Company using creo- 
soted wood boxes and lead and tin covered 
cables, 

A very large percentage of the telephone 
wires of Brooklyn were underground by the 
middle of 1887. In New York the Consoli- 
dated Telegraph and Electrical Subway 
Company had been formed and work had 
been commenced in building a comprehen- 
sive system of conduits to provide for all 
overhead wires; the Edison Company had 
22 miles of underground conduit laid at this 
time. Upto January, 1892, there had been 
1428 miles of subway built having a capacity 
for 578 miles electric light service, 721 miles 
telepLone and telegraph service, and 121 miles 
Edison light service. There are 29,666 miles 
of telephone and telegraph wires placed in 
subways in New York city. 

Many difficulties have been experienced in 
overcoming the various ills that underground 
work is heir to, but the results have been 
fairly satisfactory. As to the exact cost of 
maintenance, the 


Mr. Villard presented aletter which read: 

To the Board of Trustees of the Edison General 
Electric Company : 

When I went to Europe in June, 1890, intending 
to be absent for a whole year, my resignation from 
the presidency of the company was left in your 
hands. It was not accepted, and, against my wish, 
I continued to hold the position. The rapid growth 
of the company’s business has made it clear to me, 
however, for a long time past, that some one should 
fill the difficult place who could devote all his time to 
its duties, which my other occupations have not 
permitted me to do. You have just chosen me for 
a third time as the chief executive of the company. 
While I am sincerely grateful for your confidence, I 
can only accept with the distinct understanding 
that I shall be at liberty to retire whenever a suit- 
able successor acceptable to you can be found, but 
in any event, not later than April 1 next. Yours 
truly, H. ViLLarp 

February 12. 

J. Hood Wright, of the firm of Drexel, 
Morgan & Company, offered a resolution 
thanking Mr. Villard for his services, and 
expressing regret at his prospective retire- 


ment. The resolution was adopted. 
--_- 
President Chandler at the Electric 
Club. 


A most enjoyable meeting of the members 
of the New York Electric Club occurred on 
Friday evening, February 12. President A. 
B. Chandler, of the Postal Telegraph Cable 


Company, delivered a very interesting lect- 


ure, entitled, ‘‘My Reminiscenses of Lin- 
coln.” The meeting of the Club was in cel- 
ebration of Lincoln’s birthday. 

President Holloway, of the Engineers’ 
Club, who was pleasantly introduced by 
Mr. J. B. Edson, and Gen. James R. 
O’Beirne, assistant United States commis 
sioner of immigration, also delivered inter- 
esting remarks on their personal experiences 
with the famous war president. Mr. Chand- 

ler’s address will appear 





life of cables, etc., 
etc., only time will 
tell, and a thorough 
summing up so as 
to strike an accurate 
balance is as yet im- 
possible. Certainly 
there is no longer 
any doubt as to the 
necessity for sub- 
ways in the large 
cities in this day of 


—— 








7 in full in the next issue 
of the ELECTRICAL 
REVIEW. 

The fullowing minute 
was offered by Mr. 
George M. Phelps, of 
the Electrical Engi- 
neer, and unanimously 
voted to be spread upon 
the records of the Club: 


“The Electric Club of 
New York hereby express- 





the increasing use 
of the electric cur- 
rent in every-day op- 
erations. Boston, Philadelphia, Buffalo, De- 
troit, Chicago, and other of the great cities 
of the country have placed many miles of 
subways to their credit inthe past few years, 
notwithstanding the fact that the matter is 
still in the experimental stage, showing their 
characteristic spirit of enterprise and progress. 

In Europe subway work has grown apace, 
especially in Germany and England. 

A remarkable piece of underground engi- 
neering has been undertaken with a quite 
satisfactory result, the carrying of 10,000 
volts electromotive force in the cables of the 
Grosvenor gallery station of the Ferranti 
Company, in London, using the alternating 
current. The future of these mains will be 
watched with much interest. 

The ideal subway has not yet been evolved, 
but we are surely making good headway in 


the search. 
ie 


The Edison General Electric Company's 
Annual Election. 

The annual meeting of shareholders of 
the Edison General Electric Company, to 
hear the third annual report aod to elect 
trustees, was held February 10. The fol- 
lowing board of trustees was elected: C. H. 
Coster, Thomas A. Edison, J. H. Herrick. 
Samuel Insull, Edward H. Johnson, A. 
Marcus, Carl Schurz, Francis 8. Smithers, 
Henry Villard, Samuel Spencer and J. Hood 
Wright. 

The board of trustees met on February 
12 at the office of Drexel, Morgan & Com- 
pany, and reelected, without opposition, 
the old officers, as follows: President, Henry 
Villard; vice-president, J. H. Herrick; 
second vice-president, Samuel Insull; secre- 
tary, A. Marcus; treasurer and assistant 
secretary, E. 8. Hastings; assistant treasurer, 
A. 8. Beves; comptroller, Joseph P. Ord. 


A TrivumMpPH OF MODERN SCIENCE. 


es the profound sorrow 
felt by its members upon 
learning of the death of 
Mr. George Worthington. 

‘* His genial companionship, his hearty good-will, 
never failing towards any, his disinterested friend- 
ship, his utter unselfishness, endeared him to all 
who came within the circle of his acquaintance. 
The memory of these traits of his, as well as of his 
manly independence and courage, leaves in our 
minds and hearts the gracious sense of past com- 
radeship to temper the sad knowledge of our 
friend's departure. 

** He was one of the founders of this Club, and 
the leading spirit in the work of building it up to 
usefulness and for the benefit and pleasure of its 
mem bers. 

** The secretary is requested to communicate this 
minute to the family of Mr. Worthington.” 

age 
LITERARY. 

‘* Wiriug for Motor Circuits,” by Thomas 
G. Grier, contains valuable information and 
working tables. The price is 50 cents. 

** Electric Toy Making for Amateurs,” by 
T. O’Conor Sloane, is one of the new books 
of the year. In amateur work of all kinds— 
mechanics, natural science, and even leger- 
demain or natural magic—electricity can be 
made to play an important part. The metb- 
ods of applying it to simple constructions 
within the reach and scope of amateurs,. con- 
stitute the theme of this work. Instructions 
are also given for making batteries, magnets, 
motors, miscellaneous toys and dynamos. 
We will send the book, postage prepaid, on 
receipt of its price, $1. 

‘* Heroes of the Telegraph,” by J. Munro, 
published by The Religious Tract Society, 
London, and sent to us by Fleming H. Revell 
& Company, New York, sole agents, is in 
some respects a sequel to the ‘*‘ Pioneers of 
Electricity,” by the same author. It deals 
with the lives and principal achievements of 
those distinguished men to whom we are in- 
debted for the introduction of the electric 
telegraph and telephone, as well as other 
marvels of electric science. We will send 
this work, postage prepaid, to any address 
on receipt of its price, $1.40. 
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Possibilities of Electric Traction. 


BY JOUN W. BEANE, 


The outlook for electric railroading for 
the future is probably as promising as that 
of any branch of electric work, and new 
lines are so rapidly developing in this field 
that it is difficult to say where the limit will 
be found. 

Electric railways have not been long in 
operation, the oldest in the country having 
been built now only about three years, and 
yet there are 300 street car roads using elec- 
tricity for motive power, and the number 
proposing to make a change from horse 
power is so large at this time that it is quite 
safe to predict that the street car horse will 
soon bea thing of the past, 25,000 having 
already been emancipated, without sericus 
opposition on their part, I imagine. 

The possibilities which are opening up for 
further development are of an even more ex- 
tended character, developments which will, 
doubtless, have a very deciding influence in 
shaping the relative subdivision of popula- 
tion between city and country, as well as be- 
tween urban and suburban districts. The 
operation of that desire for congregation, in- 
herent in the human race, has been the 
cause of much inconvenience and much 
suffering in our larger cities, but at last the 
boon of electric rapid transit is now every 
day lessening those evils and placing fresh 
air and comfortable homes within reasonable 
reach of the workshop. That this work 
will not stop here itis plain, for, with the 
high speeds attainable and the ease of 
manipulation, the electrically propelled 
train will find here a mission in distributing 
the population of a great city to the sur 
rounding districts for a radius of many 
miles, a feat impossible by the use of steam, 
owing to the expense of operation and the 
costly roadbed to maintain. 

Take, for example, a city like Brooklyn. 
A distance of four to five miles will carry us 
outside of the limit of thickly populated ter- 
ritory, and at this point the speed up to 80 
or 90 miles need only be limited by the cost 
of roadbed construction, and, to the terminal 
point, an average of 60 miles per hour is net 
unattainable, including stops. This would 
bring the time of transit to the terminal 
point, say the Brooklyn Bridge, for a distance 
out of 15 miles, to within 15 minutes, thus 
enlarging the area of cccupancy to an extent 
sufficient to provide homes for the many 
thousands now huddled together in the con- 
fines of the city of New York. 

Branch lines to outlying towns, that are 
now at least an hour away, can easily be 
brought to within a half hcur’s run. These 
figures apply as well to freight transporta- 
tion, and we shall, no doubt, see light lines of 
road extending into the country between 
large centers and villages in the near future, 
where the character and abundance of farm 
products will warrant the outlay. 

Even trunk line railroads are now seri 
ously consideting the use of electricity and 
the abandonment of steam, and we find the 
Northern Pacific, Wisconsin Central and 
other important roads preparing to undertake 
extensive tests of this form of motive power. 

The service would be of a much different 
character from that now in use, in that it 
would be performed with smaller train 
units, with smaller intervals of time be- 
tween them; certainly a much more satis- 
factory and convenient method. Trains 
would be run oftener but with less cars per 
train, and the belated traveler would no 
longer be obliged to pass through that un- 
pleasant task of waiting several hours for 
the next train, Nor would he feel obliged 
to bolt the matutinal repast in order to catch 
his morning train to town or wait an hour 
for the next one. 

The electric railroad will prove in many 
ways a blessing alike to poor and rich, and 
will make its way into larger use much 
sooner than the layman now imagines; it re- 
quires but a perfecting in details arising 
from use under the new conditions, and the 
problems to be solved are not so formidable 
as to prove a barrier to the many bright 
minds attacking the new work. 

Vast amounts of capital are ready to un- 
dertake the investment, and the future is 
fully assured. 
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The Chicago, St. Paul and Kan- 
sas City Railway has issued some Very 
unique advertising matter showing two im- 
portant moments in the sleeping car porter’s 
life. 

An Export Order.—The Compania 
Nacional de Luz Electrica, City of Mexico, 
Mexico, through W. Loaiza & Company, 39 
South William street, New York, bas pur- 
chased from the Fort Wayne Electric Com- 
pany a 2,000 light compound alternating 
dynamo. 


Alfred F. Moore, of Philadelphia. 
manufacturer of insulated electric wires and 
cables, calls attention in another place to 
his fire and weatherproof wire, double fine 
armature wire, weatherproof wire and the 
Bishop rubber covered wires and cables, for 
which latter he is agent. The popular- 
ity and excellence of these goods is well at- 
tested by the extensive business and high 
reputation of this firm. 


The Poole Electric Company, 
Lynchburg, Va., is now the name of the 
company formerly known as the Southern 
Electric Company. They will keepin stock 
the following specialties: Economic incan- 
descent lamps, Moore’s wires and lampcords, 
Zurn’s dynamo and engine oils, and after 
April 1, Poole’s arc lamps. This company 
is in a good position to cater to the Southern 
trade and should obtain its share of it. 


Although there is to be no regular 
exhibition at the Buffalo Electric Light Con- 
vention, the Crocker-Wheeler Electric Com- 
pany will havea full line of motors set up 
and running at the office of their Buffalo 
agents, Messrs. F. P. Litthe & Company, 
adjoining the Broesel House. Messrs. Otis 
Brothers will also have oneof their celebrated 
pumps operated by a one-half horse-power 
Crocker-Wheeler perfected motor and their 
latest C-W automatic switch. 


The Copartnership existing between 
the firm of Cobb, Danby & Knott, of 136 
Liberty street, New York city, has been dis- 
solved. It was found necessary to take legal 
action, which resulted in the retirement of 
Mr. Danby. Mr. Eugene Smith is the enter- 
ing member, and hereafter the firm will be 
known as Cobb, Smith & Knott. This con- 
cern has recently secured the contract for 
the wiring and construction work of the 
Edison Illuminating Company, of Coney 
Island. 


We have received catalogues and 
pamphlets from the New Process Rawhide 
Company, of Syracuse. They are compre- 
hensive, covering the entire field of the pro- 
duction of this company’s goods. This con- 
cern is prosperously engaged in the manufact- 
ure of their specialties. We are told that 
parties placing their first orders with com- 
petitors generally come back to the old con- 
cern. This concern’s gears are being gen- 
erally used all along the line of electric 
railroads. If any of our readers are not 
familiar with these goods, a trial will doubt- 
less put them on very friendly terms. 








THE 


F, E. BELDEN MICA MINING CO., 


MINERS AND DEALERS IN 


MICA. 


The Mica of this Company has been put 
to severe tests and has proved equal in 
every respect to the best foreign mica, and 
is for sale at less price. 


Office, 28 SCHOOL ST., 
Room 41. BOSTON, MASS. 
F. EUGENE BELDEN, Treas. 
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ALWAYS READY FOR USE. 
Every Electric Light Plant Should Have It. 
CHAS. A. SCHIEREN & CO., 


Fatentees and Sole Manufacturers 


Perforated Electric Leather Belting 


47 Ferry — New York. 
119 ee soreet Boston. 
. Third Street, Phila. 
46 S. Canal St., Chicago. 





YNAMO and Motor re- 
pairing. Armatures 
wound for any system, at 
low prices. All work guar- 
anteed. We furnish new 
Commutators. Agent for 
the ‘‘ Billberg’’ Motor and 
Generator. 





CORRESPONDENCE SOLICITED. 


AUG. HUMMLER, 


233 PENN AYE., SCRANTON, PA. 








Overloaded 


WHAT WE CAN DO. 


We can furnish ed with Dynamos of the 
best System.. We ca nt ornien you 
with’ Electric Construction Yor the finest 
quality, including supplies ‘of all kinds. 


| Our specialties: General Construction and 


suffer | 


Erection of Lighting Plants. 
Address, W.L. POPPLE & CO., 


CONSULTING ELECTRICIANS 


_ ‘ 
AND ELECTRICAL ENGINEERS, 








407 The Rookery, CHICAGO. 
” 
MACHINERY STOCK. 
Engine Lathes, 10 in. x 4 ft.; 11 in. x 5 ft.; 12 in. x 
6 ft.; 14in. x 6 ft.; 16 in. x 6 ft.; 18 in. x 8 ft.; 20in.x 


8 ft., with tapes attachment ; 22 in. x12ft. and 14 ft.; 
24 in. and 26 in. x 16 ft.; 30in.x 10 ft. and 18 ft.; 
$5 in. and 38 in. x 20 ft.; "42 in. x 12 ft.; 56 in. x 18 ft.; 
72 in. x 20ft.; 108in. x22ft. Fox Lathes, 13 in. x 
5 ft.; 14 in. x 5 ft.; ;15in. x 6ft.,18in. x6ft. Turret 
Lathes, 12 in. x 5 5 ft.; 14 in. x 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6 ft. ; 36 in. x 8f 

Planers, 16 in, x 16 in. x 8 ft.; ‘$0 in, x 20 in. x 4 ft.; 
2tin. x 24 in. x 6 ft.; 30in. x 80 in. x 6 ft.; 36in. x 
36 in. ye hag omy x42 in. x 12 ft.; 72 in. x 60 in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

F riction Shapers, 15 in., 16 in., 20 in., 22 in., 32 in. 

Crank Shapers, 6 in., 8 in., 10 in., 12 in., 15 in., 16 
in., 20in., 24 in., 28 in. 

Screw Machines, Nos. 1, 2, 3, 4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

o Lincoin sattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2, 3 Cam Cutters. 


Bolt Gling 4 in. to 1 in., 4 in, to2 in. 
2 Profilin achines. 1 in, and 48 in. Gear 
Cutter. 


C. D. and E. Horizontal Boring Machine, Newark 
Machine Tool Co. 
Send for List of New and Second-Hand Machinery 
in Stock. 
PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. 
59 South Canal St., Chicago, III. 


The Best Work 


BY THE 


Simplest Means 


IN THE 


Shortest [ime]: 





Accomplished 


BY THE 





Remington 
| Standard , ee 


Send oor illustrated Catalogue. 





Vyckoff, Seamans & Benedict, 


327 BROADWAY, NEW YORK. 








CUTTER’S SWIVEL POLE PULLEY. 


) 


/ 


, GEORGE CUTTER, 
‘Electric $pecialties, 


333 THE ROOKERY, CHICAGO. 





SOLE MAKER OF 


CUTTER’S 


LAMP-SUPPORTING 
PULLEYS. 
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PSTABLISHED 1833. 


oF 
m (emPouno Ano QnvENSING 


LISS ENG, ING 


HIGH PRESSURE. 


25 1° SOOOH.P 


~STEEL BOILERS: 


OMPLETE_STEAM PLANTS A SPECIALTY. 


~66.&6.GOOPER&GO-> 


MT.VERNON, OHIO. 


J. BRADFORD SARGENT, 
NEW ENGLAND ACENT, 


Room 26, No. 620 Atlantio Ave, BOSTON, MASS. 
ALSO NEW ENCLAND ACENT, 
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"Bes OF INVENTIONS FOR WHICH LETTERS 
ATENTS OF THE UNITED STATES WERE 
188UED ON FEBRUARY 9, 1892. 


~ 468, 336 Trolley wire support; Jonathan P. B. 
Fiske, Lynn, Mass., assignor to the Thomson-Hous- 
ton Electric Co. of Connecticut. 

468,388 oy electric conduit; Charles O. 
Newton, Hom & *& A 

468,411 Gerben Sed for arc lamps; Samuel P. 
Parmly, Chicago, I 

468,412 Arc iat globe holder; Charles A. Pflu- 
ger, Chicago, Ill., assignor to the Standard Elec- 
tric Co. of Illinois. 

468,418 Arclight hanger for inside use; Charles 
A. Pfluger, Chicago, Ill., assignor. by direct and 
— assignments, to the Standard Electric Co. of 

inois. 

468,414 Electric ‘alarm clock; William 8S. Bur- 
roughs. St. Louis, Mo. 

,416 Dynamo-electric machine; George E. 
nag Chicago, Ill., assignor to the Standard 
—— Co. of Illinois. 

.426 Electrically heated smoothly cylinder; 
willis Mitchell, Malden, assignor to the Butterfield- 
Mitchell Electric Heating Co., Boston, Mass. 

468.451 Magneto-electric machine; John Hurst, 
~~ York, assignor to James Macbeth, Brooklyn, 











468,457 Machine for sewing long lengths of 
fabrics; Chester McNeil, Chicago, Ill., assignor to 
The Union Special Sewing Machine Co. of Illinois. 

468,473 Repeater for electric circuits; Moses G. 
Crane and Frederick W. Cole, Newton, Mass 

468,474 Combined switch and switch box; “Albert 
L. Rohrer, assignor to the Thomson- Houston Elec- 
tric Co. of Connecticut. 

468,487 Electric lighting 
TOR New York, N. Y. 

92 Electric motor truck; Francis O. Black- 
well, Boston, Mass., assignor to the Thomson- 
Houston Electric Co. of Connecticut. 

468,497 Lightning arrester; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Co. of Connecticut. 

468,500 System for operating glow —y 4 b 
means of multiphase currents; Johannes hi 
Gorges, Berlin, Germany, assignor to Siemens & 
Halske, same place. 

468,526 Motor gearing for electric cars; Elbert 
B. Phillips, Cleveland, O. 

468,54! re separator; Henry Case, Spokane 
Falls, Wash., assignor of one- half to Walter Gerson, 
same place. 

468,575 Electric railway system; William J. Og- 
den, Baltimore, 

£08,585 Electric cable; William Vogler, Somer- 
ville, 

468,597 Electrical indicator; Marion A. Deuel, 
Roe hester, N. Y. 

68,599 Magnetic separator; 
Turin, Italy 

468,654 Electric connector; 
waukee, Wis. 


JOHN A. BARRETT, 


ELECTRIGAL ENGINEER & EXPERT, 


13 PARK ROW, 


NEW YORE. 


For Sale. 


ELECTRICAL PRINTERS of various 
makes, second-hand, but in good order. 


system; Sylvanus L. 


Erminio Ferraris, 
George Gibbs, Mil- 








Room 28, 





For Sale very cheap. 
Apply 13 Dey street. 


WA N T E D—Engincers: 

commutator ‘‘spark”? Has it any 
Any ‘‘ flat” bars? Any rough 
surfaces? Is it worn oval, eccentric or un- 
even? If so, communicate us. We havea 
specially patented apparatus for turning 
commutators to absolute truth in a few hours 
without removal. Our terms are about one- 
half those of Edison. 


AMERICAN ELECTRICAL APPLIANCE CO., 
39 Dey Street, New York City. 


Notice to Inventors. 


An experience in patent litigation of 12 years 
successfully ag aa hag manufacturies to pay 
for use of my inventions. I am desirous of inter- 
esting myself in patents which are in use without 
compensation to owner of tent. Respectfully 
refer to the by & Boggis Foundry Company, 
the Schneider | gs eg 3” both of 
Cleveland, Ohio, George Clark & Company, 
Chicago, Ill., that your ae. will be fairly and 
strictly confidential, ho charge to examine merit of 
your claims. Address 


JAMES. A. MARSH, 
56 Dorchester Avenue, 
Cleveland, Ohio. 
HJALMAR LOFQUIST, Electrical Engi- 
neer, Stockholm, Sweden. Office for import and 


export of electrical Best for 
— news in electric light, power and 
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FY 


a  RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 
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